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IHTauHoeui Ko“eeu! 
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(MinGeoIntegration XXI - 2021), ska eidbydembeca @ HaeyanbHo-HayKoeomy 
iuwcmumymi «[IHcmumym 2eo/o2li» KuiecbKo20 HAYIOHANAbHO2ZO yHieepcumemy 
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ma eeofrouli 3emai i nAaaHem 3emHOi 2pynu. do 3abe3neY“eHHA MiHepasbHo- 
CupoeuHHO! 6a3U NpomMUuCcAOBOCMi Mma MexHONOZIti BeudobymKy i nepepobKu 
KOpucHUX KOna/UH. B mou 9ce “ac BUpiWweHHA YUX 3adaY¥ nompebye 2nuboKoi 
iHme2pauil OocidaceHb, AKI @ece OlibwW Habyeaiomb mizxcducyunAiHapHuu 
xapakmep. HasteHicmb ybo20 mpeHoy, Akuu, weudwe 3a ece, 6byde eu3zHaYamU 
po3eumok 2eo/oeli.e XXI cmoaimmi, came U 3yMoeAH0E OOUINbHIiCcCMb NpoBedeHHA 
3aK6/NeHO! KoHGepenull, 6 pamKax AKoi OyOyMb po32eAAHyMi AkmyaAbHi NUMAHHA 
dyHOameHMaNbHO2z0 MA. NPUKAACHOZO CNPAMYBQHHA, WO MaloMb iHMe2paNbHul, 
MinxcoucuunAiHapHuu Xapakmep. 


Toaoea OpzanizayitinHo20 komMimemy 
IIpoqbecop C. Bustcea 
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EBOJIIOLIA 3EMJII, If FEOXIMIGHI, MIHEPAJIOFIYHI TA 
NETPOJIOTTUHI ACHEKTH 


OCOBEHHOCTH PACIIPEAEJIEHHA PEAKWHX 3JIEMEHTOB B BEPHJLIE H3 
KOMMYHbI MYAYM, BOCTOUHAA HOPBETHA 


Taepuancuuk A.K.1 
1Cauxm-Ilemep6ypeckuu 2opHoili yuueepcumem, gavrilchik_ak2@pers.spmi.ru 


As a result of the SIMS study of zonal beryl from Mudum, eastern Norway, it was found 
that the distribution of trace elements demonstrates a regular change in the content to 
the edge of the crystal, regardless of the color pattern of the central and marginal parts 
of the crystal. Based on the uniform distribution of the content of Cr and V in the central 
part of the crystal, the presence of a large number of gas-liquid inclusions and cracks was 
assumed, which affected the change in saturation. 

On the discrimination diagrams proposed for the identification of emeralds from 
different regions of the world, the figurative points for the studied beryl do not fall into 
the proposed fields, which allows us to expand the created diagonal. 

Keywords: beryl, zonality, trace elements, SIMS method, eastern Norway, Mudum. 


FEATURES OF THE DISTRIBUTION OF RARE ELEMENTS FOR BERYL FROM 
THE MUNICIPALITY OF MUDUM, EASTERN NORWAY 


A.K. Gavrilchik1 


Bcrynenne. B HacTosljee BpemMaA HaOupaeT NONYJIAPHOCTb HallpaBsIeHHe, CBA3AHHOe 
C reOxHMMYecKOH TacnhopTH3al\veHd MMHepasbHoro Bua C pa3sHOH reorpaduyeckon 
IIPpHBA3KOH. TakoH NOAXOf NO3BOIAeT pellaTb He TOJIbKO reHeTMYeCKHe MpoOJIeMbI, 
NOJOOHbIA aHasIM3 JaHHbIX NO FeOXHMHM JEMOHCTPHpyeT BO3MOX%KHOCTb COCTaBJICHHA 
pa3JIM4HbIX JMCKPHMMHalMOHHbIX AMarpaMM, Ha OCHOBe KOTOPbIX CTaHe€T BO3MO?KHbIM 
onpeyeieHve reorpaduyeckoro MpoucxowKAeHHA MUHepasia (Saeseaw et al., 2019). Ana 
NOJYYeHHA JOCTOBEpHOH HHPOpMallMN O reHesHce HU IPUBA3Ke OOPa3ila HEOOXOAMMO UMeTb 
pe3yJIbTaTbI KOMIIEKCHOrO aHaJIM3a MMHepalia, BKIOUaIOWMe B CeOA COeEPKaHHA Ma\JIbIX U 
pe4KHX 3/IEMeHTOB, oOcoObIe cieKTpocKomMyueckKHwe XapaKTepHCTHKH HU COCTAaB 
MMKpoBkKy1104eHHH. (Karampelas et al, 2019). B cayuyae c bepHIOM OCHOBHaA YaCcTb 
NyOMKaYM NOCBALEHa TOJIbKO IOBeJIMPHOM PasHOBUAHOCTH Oepuiia —- H3yMpy/ly, Ip yeM 
OOpa3ljaM BbICOKOrO Ka4eCTBa U3 CaMbIX HW3BECTHbIX 3apyOeX%KHbIX MeCTOPOKAeHHH. 
(Aurisicchio et al., 2018; Giuliani et al, 2019). Bepunibl u3 Apyrux MecTopoxKAeHHH MUpa, He 
OTHOCALIMecA K M3yMpyjjaM H3y4eHbI B HEJOCTATOYHOM CTeleHH, OCOOCHHO B OTHOWEHHU 
pegKoseMeHTHOrO cocTaBa. Bce wMMeroljMecd aHHble O06 OCOOeHHOCTAX COCTaBa, 
XapaKTepH3y!OT BCerO HECKOJIbKO TOYeK B KPHCTasle WH He NO3BOJIAIOT IpOBeCTH H3y4eHHe 
TeOXHMHYeECKOH 30HAJIbHOCTH BCero O6pa3yja. (BudHoli u Op. 2011). Ana feTanbHoro 
M3y4eHHA KPUCTaJIOB MW XapaKTepa M3MeHEHHA MapaMeTPOB CpefbI KPUCTaJIM3al|MU CTOUT 
IPOBeCTH aHaJIH3 peAKOIJIEMEHTHOM POCTOBOH 30HAJIbHOCTH Sepia. 

Matepnay. JA yBesIM4eHHA KOJIMYeECTBA MMeIOWIMXCA JaHHbIX N10 OepHJIJIOBbIM 
oObeKTaM ObI BbIOpAaH NpH3MaTHYeCKHH OOpa3el, Sepwsiia (1,5 cM B AMHYy) B KBapl- 
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aJIbOHTOBOM arperaTe 43 BocTOUHOH HopsBeruu. Kpuctran Oepusina 3eseHoro WBeTa C 
3aMeETHOM 30HAJIbHOCTbIO, A HMEHHO 4YepeOBaHHe 30H C pa3HOM HaCbIMeHHOCTbIO LBeTa. 
Mo>xKHO BbIJeJIMTb TPH 30HbI, OT OeClHBeTHOH Ha TpaHHle KPHCTaJiia JO HaCbIWeHHO- 
3eJIEHOUW B WeHTpe. OOpa3ell, BbIOpaHHbIN JIA MUHepasOrO-reOXHMHYeECKOM HCcueAOBaHHA, 
ABJIAIOTCA YACTbIO YUCOHOH KOJIEKUMM HaydHO-BCHOMOraTebHOrO PoHAa TopHoro my3ea. 
Merognka. Jia mpoBeseHHA aHaIH30B Oblla U3TOTOBeHa CTaH/apTHad Walba c 
KPHCTaJIJIOM, pa3spe3aHHbIM MepneHAMKyJIAPHO OCH y/VIMHeHHA (rpaHAM MpH3Mb!l). Tako 
cnoco6 mpobonosroTOBKH Obl BbIOpaH VIA OCYIIeCTBIeCHHA U3yYYeHHA POcCTOBOH 
30HAJIBHOCTH OepHia OT Kpad KpHCTayia K ero WeHTpy, B MJIOCKOCTH, MapasebHOU 
6a3aIbHOMy MMHakoNAy. CofepxxaHve pAfla JIEMeHTOB ObIIO NOMyYeHO AVIA 9 TOUeK, 
KOTODPble pacnOJ1IO2%KeHbI C paBHbIM WlaroM OT Hepudepuu KpHCTaviia K ero WeHTpy. (puc. 1) 





200mkKmM 


PucyHok 1. Pomozpagus Kpucmanaa bepurna (o6pazey 65) c noNozceHUeM Mo4eK AHaNU3Aa 
H@ UOHHOM MUKpPO30HOE. 


CofepkaHve peAKUX 3JIEMEHTOB, BKIIOUaA BOY HW JIETy4He JJIEMEHTHI, B OepHiie ObIIO 
onpesesieHO Ha HMOHHOM MMKpo3s0HAe Cameca IMS-4f meroygom macc-cneKTpoMeTpuu 
BTOPHYHBIX MOHOB (SIMS) B ApocnaBcKkom ousMane Pu3NKO-TexXHOJIOrM4ecKOoroO MHCTHTYTAa 
PAH (r.ApociaBsib) 0 cTaHfapTHbIM MeTOJNKaM. JIMaMeTp aHaM3upyeMoH OO6sacTU 
cocTaBHI oKOI0 20 MEM. /\1A pacdeTOB Cofep»KaHHA peKHX 3JIEMeEHTOB cofjepKaHuHe SiO2 B 
MaTpuue Sepia IPHHAMaJIOCcb paBHbIM 66 mac.%. Ucnob30BasIMCb CXe€MbI BbIMMTAHHA 
M300apHbIX HaJIOKeHHH, Mpefo*weHHbIe B (Aurisicchio et al, 2018). Ipu avanusze 
cOfepKaHHA BOJbI UM MNeTy4YHX IIeMeHTOB (ToOpa MU xsIOpa) POH AVIA TAX KOMNOHEHTOB 
OWeHMBaJIcCA MyTeM UW3MepeHHA OJIMBHHa, HMIMVIaHTMpOBaHHOrO B MpellapaT BMecTe C 
6epussom. IorpeliHocTb W3MepeHHA pefKMX 3JIeEMeHTOB He MpeBbliiata 10% AA 
KOHIeHTpalMi Bbile, weM 1 ppm, 4 20% AVIA KOHWeHTpaljw B UHTepBaste 0.1-1 ppm, 
COOTBeTCTBeHHO. Ilopor oOOHapyKeHHA peJKHX IJIEME€HTOB B OCHOBHOM HaXOJ\MTCA B 
uuTepBavsie 0.005-0.010 ppm. 

Pe3ybTaTbI. B Kako TOUKe ObINO H3MepeHO COseprKaHHe 22 JJIEMeHTOB, BKIIOUaA 
jleTy4ve KOMMOHEHTHI (BOsa, OTOP, x10p). AHasIu3 COfepKaHH MaJIbIX HU Pe/[KUX 3JIEMeEHTOB 
B COCTaBe bepHiia NOKa3a/I Hae YeThIPeXx XapaKTepoB MX paciipeevleHWA B KPHCTayie. 

IlepBaad rpylima oO beAMHAeT B Cebe CaMOe OOJIbINOe KOJIMYECTBO 3IeMeHTOB: K, Ca, Ni, 
Fe, Na, Co, Ti, Sr, Mg, Cs (puc.2a). PacnpefeneHue 3THxX 3/eMeCHTOB MMeeT BECbMa 
BbIJepxKaHHbIM XapaKkTep B WeHTpe oOOpa3ija (TOUKN 1-8), HO B TOUKe Y, Ha NepHdepuu 
oOpa3lja NpOMCXOAMT pe3KHH CKayOK COfjepKaHHA HECKOJIbKO pa3. Hanpumep, cofepxaHnue 
Ca yBesIM4uMBaeTCaA B 6 paz (c 87 ppm Ao 607 ppm), cozepxxaHue Na yBesuunBaeTca B 5 pas ( 
c 715 ppm fo 3747 ppm), cogepkanne Fe BbipactaeT B 2 pa3a (c 457 ppm Ao 825 ppm). 
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Bropad rpylla cO CxXO%KHM XapaKTepoM paciipefeseHHA cocToHT U3: Sc, V, Ga, Cr 
(puc.2b). PacnpegeseHve 3JIEMeHTOB BHYTPH 3TOM rpynlbl TakxKe BbIJepKaHHO OT WeHTpa K 
nepudepuu KpUCTasia, OHAKO 3HAYATeJIbHbIM POCT COAepKaHHA HAYMHAeTCA B TOUKe 7,aB 
TOUKe 9 IpOMCXOANT 3aMeTHOe CHHKeHNHe. Hanpumep, 3JIeMeHT-xpoMOgoppbI Cr, B TOUKaX 1-7 
cofjepKaHve He NpeBbliwaeT 3HadeHHA 1050 ppm, a B ToUKe 8 IpOucxOAMT pocT B 2 pa3za JO 
1900 ppm co cHw»KeHHeM jo 1600 ppm. AHajorM4HO pactipeyesieHve BTOporo caMoro 
pacipocTpaHeHHoro 3/1eMeHTa-xpoMogopa - V, cofjepxKaHHe KOTOPOrO B HECKOJIbKO pa3 
BbIIe, B TOUKAaX 1-7 cpefHee 6580 ppm, B TouKe 8 yBenuyeHHe AO 13763 ppm u peskoe 
cHMwKeHve 0 11424 ppm B Toke 9. 














(2 &@ 46 6 7 8 ow «282 9&4 8 € 7 & 2 


PucyHok 2. 3oHabHOcMb no pedkum anemeHmam (2/m) @ bepunne uz KoMMyHbI Myodym, 
eocmounas Hopeezua. 
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TpeTba rpynna 3emMeHTos: Mn, Rb, F (puc.2c). XapakTep pacnipeyeneHua BbIOpaHHbIXx 
3JIEMeHTOB aHasIOrMueH TepBou rpynne, B TOUKaX 1-8 boee NOMOrOoe pactipefseseHue, B 
TOUKe 9 pe3sKHM CKayOK coffepxKaHuaA. O7Hako, B AAHHOM rpyliie 3HaveHHA B WeHTpasIbHOU 
YacTH KpHCTaJla U3MeHAIOTCA B OOJIbUIMX Tpefesiax, B CpaBHeHHM C MepBow rpynnon. 
Hanpumep, pacipeyeseHnue F Bappupyetca oT 24,94 70 30,26 ppm, a B TOUKe 9 BO3pacTaeT 
40 35,68 ppm. CofepxxaHve Mn Menaetca oT 62,11 40 65,66 ppm, B To¥Ke 9 BO3pacTaeT 0 
69,37 ppm. OTyesIbHO CTOUMT BbIJeIMTb XapaKTep paciipefeyieHHA BOAbI B KpPHCTae, 
KOTOPbIM TATOTeeT K PABHOMEPHOMY, HO H3MeHAETCA B AOCTATOYHO WMPOKHX Mpefesax (OT 
14991 no 17938 macc%). 

Yerpeptaa rpynma 3ementos: Li, B, Cl (puc.2d). PacnpefeneHue BbIOpaHHbIx 
3JIEMEHTOB CpaBHUTeIbHoe NoMoroe, cpesHve 3HayeHHA AIA Li - 20,44 ppm, aaa B - 0,10 
ppm, Cl - 161 ppm, mpu 3ToM MpucyTcTByeT pe3KHH CKaYOK COfjep?KaHHA B Ba pa3a B TOUKe 
5 c NOCJeAyIOWJMM CHY2KeEHMeM COJepKaHHA JO cpeHUX 3HadeHHih. IIpu 9TOM cofepxKaHne Cl] 
BbIpacTaeT BTOPHYHO Ha KpaloO KpUcTasia (TOUKa 9) AO MaKCHMasibHOoro 3Ha4ueHHA 1648 
ppm. 

3ak04eHHe. B pe3ysibTaTe MpoBeeHHOrO MCCAeAOBAHMA 3O0HAJIbHOTO Sepia U3 
BOCTOUHON HopBeruvu B OTHOWEHHUM paciipefesieHHA PeAKUX IJIEMeEHTOB YCTAHOBJIeHO, 4TO 
60/IblaA 4aCTb IJIEMEHTOB JECMOHCTpUpyeT 3aKOHOMepHOe H3MEeHEHHE COfeprKaHHA K Kpato 
KpHCTaJiia, YTO He NOATBepxKAaeT YCTAHOBJICHHY!O-UBeTOBYIO- 30HAaJIbHOCTb (OCOOeEHHO 
llepBad MW BTOpad rpyiilia 3IeMeHTOB). OCHOBbIBAaACh Ha H3Me€HEHHMU COsepxKaHHH OCHOBHbIX 
xpomogopos - Cr u V (yBemm4ueHHu cofepxKaHH TOJIbKO B KpaeBbIX TOUKaX), MO?KHO 
C4YUTATb, UTO HaJIM4He 30H C pasHOM MHTEHCMBHOCTbIWO Beta O6ycIOBIeHa HaIM4IMeM B HUX 
60/IbLIOTO KOJIM4YECTBa TPeLHH U ra30BO-2KHAKUX BKIIOUeHHH. IlosyaeHHble reoxuMuyecKne 
AJaHHbIe ObIIM HaHeCeHbl Ha MJMCKPUMUMHALMOHHbIe AMarpaMMbl, pa3paOoTaHHble VIA 
UAeCHTUPUKAUMN W3YMpyf0B U3 pa3JIM4YHbIX perHOHOB MUpa (Saeseaw et al. 2019). Uactb 
@urypaTMBHbIX TOYeK AVIA GepHiia “3 HopBeruu (puc.3) nonafaeT Ha HVPKHIOWO rpaHuLy 
NOJIA COCTaBOB, XapaKTepHbIX JIA M3yMpyfoB AdraHucTaHa. OcTaBlladcAH YacTb He 
3aHHMaeT pyre BbIAeJIeHHbIe MOJIA, CiIefOBATeJIbHO, MpH OO/bIeEM KONIMYeCTBe 
W3MepeHHH MOMwKeT ObITb AOOaBseEHO HOBOe UAeHTHPUKAaYMOHHOe ose, HOO 
yCOBepleHCTBOBaHbI lpaHHLbI HbIHeLWHETO. 
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PucyHok 3. JluckpumMuHauyuoHHble Oua2zpammMbl coomHOoweHUsA pedKux INeMeHMOBG, 
ucno/Ab3yemMble OA ONpedeNneHuA NpoucxoHCcdeHuA u3yMpyooe (Saeseaw et al. 2019). [oKkazanbl 
noaa cocmaéoe 0s u3ympydoe u3: 1 - Korym6éuu, 2 - Kumas, 3 - Bpa3uauu, 4 - 3am6uu, 5 - 
Agzanucmana, 6 - Madaezacxapa, 7 - Jguonuu, 8 - Poccuu (Ypan). Ahanumuyeckue mouku OA 
o6p. 65 o603Ha4eHbI Keadpamom. 
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XIMIMHHA CKJIAJ BOJ MEPMCbKOFO OKEAHY TA I30TOMHMM CKIAA AHTIAPHTY 
MEPMCbKHX EBANOPUTIB Y KOHTEKCTI EBOVIFOMI 3EMVII 


Taaamai A.P.1, Men2 ®aneeti2, Cudop J.B.1, Oaitoeuyu-Taadka O.B.1 


TTHcmumym 2eoanoeii i 2eoximii 2zoprouux kKonanuH HAH Yxrpainu, /veie, galamaytolik@ukr.net, 
dariyasydor@gmail.com, 444o0loksana444@gmail.com 
2 State Key Laboratory of Paleobiology and Stratigraphy, Nanjing Institute of Geology and 
Palaeontology, CAS, Nanjing 210008, China, mengfanwei2004@hotmail.com 


This study describes a new determination of the S isotope composition anhydrites and the 
chemical composition of sedimentation brines of Lower Permian (Kungurian) from the 
Upper Pechora Basin, Cis-Ural region, Russia. 5674S values vary from +12.6 to +15.1%o. 
The narrow fluctuation range of sulphur isotopes values of the measured anhydrite 
indicated their little fractionation. In accordance with the new data obtained and the 
analysis of the features of the formation of salt-bearing deposits in the East-European 
basin, the sulfate ion content in sea brines of the Kungurian time was 5.5 mol %. It was 
established that during the Permian, evolutionary changes in content of sulphate ions in 
seawater correlate with sulphur isotopic composition of marine evaporites. 


CHEMICAL COMPOSITION OF PERMAN SEAWATER AND ISOTOPIC COMPOSITION OF 
THE PERMAN ANHYDRITES IN THE EARTH EVOLUTION CONTEXT 


Anatoliy R. Galamay, Fanwei Meng, Daria V. Sydor, Oksana V. Oliyovych-Hladka 


Bctyn. Bikosi 3MiHu y CKjIaqi MOpCbKOi BOA y3rosKyIoTbca 3 OaraTbMa MpolecaMu 
3eCMHO] eBOVIFOWIl: KONMBaHHAMM )piBHA OKeaHy, 3MiHaMM WUIBHAKOCTi cilpesinry i 
@MOpMyBaHHAM OKeaHiYHO! KOpH, BapialiamMu KiMaTy Ta inWuMH. 3rifHO i3 KisIbKiCHOIO 
MOfesI0 EBOMIOLii CKIayy MOpCbKO! BOA y PaHeposoi, BUPi3HAETbCA ABa MerallHKIM Horo 
3MiHU - Taleo30HCbKuH i Me3030H-KaMHO30MCbKUH. BoM OKeaHy MpOTArOM aHepo3or10 
BiqnoBifaiu xopKasbyieBpomy (Na-K-Mg-Ca-Cl) Tuny (KemOpiii-KapOou Ta ltopa-lasteoreH) i 
Mme HanpuHkikyi KoxKHOrO 3 WMKIIB (MepM, Tpiac, eoleH-leucToweH) —- mepexoAMiu y 
cymbdatTHun (Na-K-Mg-Cl-SO4) tun (Koeaneeuy, 1990; Lowenstein et al, 2005). I30TonHUuuM 
cKjlaf, cipKH MOpCbKHX eBalOpuTiB y daHepo30i TaKOxK 3a3HaBaB CYTTEBHX 3MiH. Ha 
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eBOJIIOWINHIM KpuBi YiTKO BUAIAETbCA MaKCMMyM i3 3HaYeHHAM 634S +30 %o y KeMOpii Ta 
MiHiMyM i3 3HayeHHAM 634S +10 %o y nepmi (Claypool et al, 1980). 3Ha4Hi KONMBaHHA 
3Ha4eHb BiA OAHOFO AO iHWoro NepioOsy MOACHIOETHCA 3MiHaMH iHTeCHCHMBHOCTI BiAKIayeHHA 
Ta eposii cyiboaTip i cysbdigzis, HaxXOA»KeHHAM IOBeHiJIbHO] CipKUH, iHTeHCMBHICTIO 
diomori4Horo BiAHOBJIeEHHA CybOaTiB Ta iHWIMMU MpHynHaMu. 

®MopMyJI0BaHHA WpoGsieMu, aKTyaJIbHicTb ji BupitieHHa. Ha anu uac He 
BHBYCHHMM 3aJIMMalOTbCA We HH3Ka MATaHb WOO HallpaBeHOCTi Ta y3rO/pKeHOCTI 
eBOJIOWii OKPEMHX MpoweciB y YaCOBUX MexKax OKpeMHX Mepiogzis daHeposow. Kpim Toro, 
HOBi jaHi WoO yMoB’ ceyguMeHTalii y ApeBHix cojwepoqHux OaceHHax Ta 
MOCTCeJMMeHTaliMHUX 3MiH y COJIEHOCHMX BifKlafaX MalOTb BMpilliaibHe 3HaYeHHA y 
NayleoreorpadiyvHux peKOHCTpyKUiax i BiZiTpaloTb BaxKJIMBY POJIb Y IPHKaHOMy aciextTi. 

@MakTH4HHK MaTepial Ta MeTOAONOriA AOCTIAKeHb. Hamu AocnipKeHi Pt0igHi 
BKJIIOUeHHA y raniTi Ta aHTi_pHT HHKHbOMepMcbKOrO (KyHrypcbKoro) BepxHoneyopcbKoro 
6aceHHy. XiMi4HUM CKay, pOSUMHIB MepBHHHHX JIKOIAHUX BKJIIOUeCHb BUBYeHO y 6 3pa3Kax 
ranity cB. N@ 12 i N2 15. IIpopegeuo Oinbme 60 ananisis. I30TONHMM CKNay, aHriqpuTy 
BU3Ha4eHHUH y 24 3pa3Kax i3 9-4 CBepAIOBHH (pucyHOK 1). 

Ain =Ociy~KeHHA XiMiYHOrO CKJlafqy BKIIOYeHb y TaJiTi BHKOPHMCTOByBaBCA 
yibTpaMikpoximiyHunH MetTog (IJIempuyenko, 1973). l30TomHi aHani3su (6°4S) anrigqputTy 
NpoBOAIN ABi Jaboparopii: ALS (Australian Laboratory Services) Laboratory Group Ta Oxy- 
Anion Stable Isotope Consortium (OASIC) y JjepxaBHomy yuHiBepcuteti Jlyiszianu. 
Aljocniu2KeHHA TIpOBOAMIMCA 3a AOMOMOro!O Mac-cneKTpoMeTpa MAT 253, noegHaHoro 3 
eJIEMeCHTHMM aHasizaTopom Costech ECS 4010. I3s0ronni anani3u cipKu by HOpMai3z0BaHi 
40 craHgapty VCDT. Bci orpuMaHi 3HadeHHA BiIATBOpIOBaHi Jo 0,2 %o. 






























































PucyHok 1. Ilepmcoki conepodui bacettHu: a) /Jlokani3zayin baceuHie uu ixHix 4acmuH Ha 
Eeponeticbkomy i [ligHiuHoamepukaHcbKoMy KoHMUHeHMax. 1 - A[eiHcbKo-CyxoucKuu; 2 - 
A{uinpoeceko-Jfoueyokut; 3 - [IpuKacniticbxuu; 4 - BepxHbokamcokuu; 5 — Bepxnboneuopcokuu; 
6 - Ilano JAypo; 7 - Aenaeep; 8 - Lexwmetinoeuti (niedenHo-3axidua [lonewa); 9 - 
Yexwmettnoeut’ (nieniuna Tlonabvwa); 10 - Lexwmettnoeut’ (IIpu6anmuxa, Pocia); 11 - 
Hexuwmetinoeuti (Himeuyuna); 12 - Lexwmetinoeuti (Ilieniune mope); 13 - WIniy6epzen; 14 - 
/leneep. 6) Cxemamuuna kapma Bepxueoneyopcekozo KanieHocuozo bacetina (Boicoykuu, 1988; 
Paeeckuu, 1973): 1 - 2panuys nowupeHHa eidKnadie ipeHcbKo2z0 2opu3z0Hma, 2 - 2paHuyA 
COMeHOCHUX Bi0KNAdie, 3 - 2paHuYyA NowWUpeHHA NokKAadie i npoAeie KaNiviHux coneu, 4 - nAaowa 
3axidnoi OiNAHKU Nowyky kKanitiHux coneu 3AT «Mipeko», 5 - Homepu ceepONoeUH 3 KepHy AKUX 
eidi6pani 3pa3ku. 
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OTpuMaHi pe3yIbTaTH, ix o6roBopeHHsA. OTpHMaHi 3a jomomoror0 
yJIbTpaMikpOxiMi4yHOoro MeTOAY AaHi CBiq4aTb TIpo Te, WO OCHOBHHM JpKepeJIOM cosen 
BepxHboneyopcbkKoro OaceHHy Oya MOpcbKa Boa cybpaTHoro Tuny. KoHWeHTpalia 
poscowis nig Yac KpucTanizayii coneH NiAZBULyBaslacb NocTyNoBo (cB. 12). Ame Ha OKpemMux 
AimaHKax (cB. 15) BiqOyBaBca mIBuAKHH pict BMicTy K*, Mg2+ i SO42- y po3comax fo piBHAa 
CHJIBBiIHOBO! cTafil. AK BiQZOMO, MOpCcbKa BOJja NepMCbKO-TpiacoBoro Nepiogsy BiANOBisasa 
cyIbaTHOMy TuIy, ale y NOpiBHAHHI i3 CyYacHOW, XapaKTePH3yBaJiaCb 3HAYHO 3HWKEHUM 
BMiCTOM cysIb@aT-iony (Lowenstein et al, 2005). OTpuManHi JaHi NiATBepsKy!IOTb YABJICHHA 
mpo cysbbaTHHU THM MOpcbKoO! BOA B MepMo-Tpiaci Ta mpo pi3ko 3HM»%KeHHH BMicT SO42" y 
TepMcbKiH MOpcbKi Boi KyHrypckKoro yacy. BepxHboneyopcKuu, BepxXHbOKaMCbKHN i 
IIpukacnificbkuw OaceiHH y KYyHrypcbKHM 4YacC BXOAMIM y cucCTeMy efMHOTO 
CxigqHoeBponelicbKoro OacetHy. JloTelmep BBaxKanocb (3a pe3yJIbTaTaMH BUBYeHHA 
BepxHbokamcbkoro i IIpuKacnificbkoro OaceHHiB), WO y 3ryljeHi fo cTagii ocags»KeHHA 
ranity KyHrypcbKii MopcbKiti Bogi BMicT SO4?- craHoBuB 2-5 r/a, TO6TO 3,2 mol % 
(Koeaneeuy, Boeurox, 2010). Mu y3aranbHusM Halli i miTepaTypHi AaHi ximMiuHoro cKNayy 
pO3cOJIiB BKJIIOUeHb Y raiTi i3 HA3iB KyYHTyPCbKHX COJIEHOCHHX TOBIL, WlO XapaKTepH3y!OTb 
HeBMCOKi (HWKYe CTafil Ocay»KeHHA KaNiMHUX CONeH) cTafii Ocay»KeHHA FasiTy 3 MOPCbKoOI 
BOM. 3riQHO WX y3ara/IbHeHb, y Mpoleci KOHWeHTpyBaHHA po3scoJlis y BepxHbomeyopcKomy 
i IpuKxacniticbkomy comepofHUx OaceHax BMicT SO4* y Hux HiABULyBaBcA i 4acoM OCATaB 
28,7 r/m (BepxHboneyopcbKHH OaceliH, Halli Jani) i HaBiTb 41,2 r/n (IlpuKacniticbKui 
6aceHH, (Mockoeckuu, 1983)). BogHoyac, y BepxHboKamcbKomy O6aceHHi BisOyBanoca 
3aKOHOMIpHe 3HWKEHHA BMICTY CyJIbPaT-ioHy y poscoyax 10 Mipi coueHAarpoMayKeHHA JO 
0,5 r/m nepey ocayyKeHHAM KaJIiMHUX CoOsleH, a cepefHifi Horo BMicT y Wbomy OaceHHi 
cTaHoBMB smite 4,4 r/n (Kovalevich et al, 2002), wo, OYeBUAHO, Cri, NOB’A3yBaTH i3 
NOCTYHOBUM 3HeCyJIbbayeHHAM MOPCbKHX poscomiB y ifqroToBuux OaceiHax. Tomy, 
BBaxKa€MO, WO y 3ryWeHilt 40 OcaypKeHHA raniTy KyHrypcbkKit MopcbKiit Boi BMicT SO42- OyB 
61M3bKO 5,5 mol % (pucyHOK 2). 
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PucynHok 2. Kopeasuia misc 6°4S anzidpumy mopcbkux eeanopumie nepmi ma emicmom 


cyAbqam-iony y po3sconax nepMcbkux conepodouux baceunie (Hawi i y3azaNbHeHi AimepamypHi 
dani): a) emicm cysedam-iony y po3conax; 6) 3HaueHHs 0634S aHeidpumy. 










3a pe3yJIbTaTaMu AOC KeHHA i30TONHHK cKlagy cipKu aHrigAputy 
BepxHboneyopcbkoro OacelHy KOJIMBaeThCA Bi +12,6 Ao +15,1 %o (cepegqHe 3Ha¥eHHA 13,9 
+ 0,7 %o). By3bKHH Jiala30H OTPHMaHMX 3HaYeHb CBIAYMTb po He3sHadHe PpaKkWioHyBaHHA 
izoTonis cipku. BcTaHOoBJIeHO, LjO BU3HaAYaJIbBHAUM UMHHUMKOM ixHbOro M@pakWioHyBaHHA OyB 
YTpYAHeHUH OOMIH MiPKKPHCTaJIbHMX i HAAJOHHUX po3scowiB ni, Yac GOakTepiasIbHOi Cy1bdat- 
peaykuii. 3riqHo mpoBeyeHoro y3arasIbHeHHA JaHux 634S anriqpuTy MepMCbKHX MOPCbKUXx 
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eBallOpHTOBHX BiAKafiB, AKi YTBOPWJIMCb 3a HE3HAaYHO"O BIVIMBY KOHTHHEHTAJIBHOrO CTOKY 
i mpoueciB @pakyioHyBaHHA i30TONIB, BCTAHOBJIeHO, WO i3OTONHUK CKlag, cipKu aHTiqputTy 
KYHIypCbKMX eBaNopuTiB yeujo BiApi3HAETbCA 36araueHicTIO BaxKKMM i30ToMO0M (34S) y 
NOpiBHAHHi 3 aHTiAPHTOM aCebCbKO-apTHHcbKoro i ydiMcbKO-TaTapcbKoro  Biky. 
3icTaBJIGHHA KPHBUX i30TOMHOLO CKylafy cCipKu aHriApuTy 3 KpHBO!O BMicTy SO42" y MOpCcbKHx 
BOJax CBIJ4UTb Mpo icHyBaHHA ObepHeHO!l KopesAlii Mik WHMU Oa3aMu JaHux (MB. Puc. 2). 

BucHOBKH. TaKHM 4HHOM, yABJICHHA TIpO eBOMOLitO XIMiMHOLO CKJIaAYy MOPCbKOi BOAM 
y dacOBUX MexKaxX OKpeMHX Tepioszis daHepo3o10 NiATBepAKYETbCA EBOIOW IE! iZOTOMHOTO 
cKJlaqy po34YHHeHOro CybdaTy MOpcbKMx Bos. YiTKa kopeauia MiK 3HAYHHMU MaCHBaMH 
JjaHUX BMICTy CyJIbaT-ioHy y MOpcbKilt BoA Ta 634S eBanopuTiB, OTPHMaHUX 3 YACJIEHHUX 
BiAasleHux OAMH Bi, OAHOTO COMepoAHUX OaceHHiB, CBIAYHTb MpoO B3a€MOMOB’AZAHICTb 
mpoweciB 3eMHOi eBoO Oi, WjO MaIOTb He JIOKaJIbHHH, a r0GabHUHM XapaKTep. 
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PEYOBMHHMA CKJIAA AAWKOBMX OCHOBHKX MOPI/ IIPHA30B’A (YKPAIHCbKHK 
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Camptonites of the Khlobodarivka open pit have the highest concentration of the trace 
elements among all newly studied rocks of the Azov Domain of the Ukrainian Shield. 
These rocks are characterized by strong REE fractionation. In contrast, ultramafic rocks 
of the Kolarivka complex have the lowermost REE concentration joined with the 
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lowermost fractionation. The Devonian dykes of the Pokrovo-Kyriivo massif are 
characterized by the highly fractionated REE pattern, lack of the Eu anomaly and positive 
peaks of Ba, Nb, La-Ce, Nd, and Ti. 


COMPOSITION OF MAFIC DYKES OF THE AZOV DOMAIN OF THEUKRAINIAN SHIELD 
Gatsenko V.O., Shumlyanskyy L.V. 


Bcryn. PeyoBuHHuu ckKylag, ZawKoBux nopig Wpua3zos’a YKpaincbKoro wuTa OaraTo 
AecaTupiy nocnisb € 06’eKTOM AOcniAKeHHA reosorivHo! cniwbHOTH. Po3snosin eseMeHTiB- 
AOMIWOK B WAX Noposax AO3BOJIAE POOMTH BUCHOBKH pO MOXOJPKeHHA Ta eBOJIIOL IO 
NepBHHHHX po3iviaBiB Ha HoBomy pisBHi. Hogidni focnim7KeHHA Oy0 posnoyaTO 3 
KimOepiTiB IIpua3zos’a (FOmxkuna u Op., 2004). B ocraHHi poKu onyOiKOBaHO KiJibKa cTaTeH, 
B AKUAX MpefcTaBsieHi pe3sybTaTH JOCMIPKeHb eBOIOWii po3snaBiB JEBOHCbKHX MaQgiT- 
yibTpaMagitTosux nopig, IIpuasos’a (FOmKuna u Op., 2017; Ca3zonoea u Op., 2019). 

AHai3 NonepesHix JOCIiAKeHb, POpMy10BaHHA MpooJIeMu, aKTyaJIbHICTb fi 
Bupimenua. B cratti ((Omkuna u dOp., 2004) bynu Bu3HayeHi iHAUKaTOpHi NeTposoro- 
reoxiMiyHi xapaKTepHCTHKU KiMOepwiTiB IIpHa3zon’A B-HOpiBHAHHi-3 KimOepsiramu-cBity. B 
poooti (fOmkuna u Op., 2017) po3rnafawoTeca JeBOHCbKI ZavKoBi AoNepuTu Bopoui3bKoro 
KpHcTasi4HOro MacHBy Ta AONepuTH ITpua3zos’a. B ocraHHit poooTi aBTopis (Ca3onoea u Op., 
2019) AocnizKyBaNHMCA MOpOAM AeBOHCbKOI MarMaTHYHO! aconiayil Wpua3zop’a: rabpoign, 
NepHAOTUTH, NipoKceHiTu, Jaiku Aamupodupis IloKposo-KupiiscbKoro macusy (IIKM) ta 
JaBM NikpuTiB i NikpoOa3aIbTiB AHTOHIBCbKOI (KOJIMUIHbO] AHTOH-TapaMcbKoi) cBiTH. Mu 
IIpOJOBKVJIM BABYeCHHA eJIEMEHTIB AOMIMOK B JAaMKOBUX Noposjax IIpua3zos’a i mpeseHTyEMO 
pe3y/IbTaTH MocuiyKeHHA JJeBOHCbKUX jauKOBUX nopig IIKM, a TaKOxK 
NasleompoTepo3ovcbkKux (?) KaMNTOHITIB Xzi60fapiBcbKoro, NopdipoBux mMikporaopoizis 
/\MUTpiiBCcbKOro Kap epiB Ta apxeHCbKHXx (?) ybTpada3UTiB KOapiBCbKOrO KOMIVIeKCy. 

@MaKTH4HHH MaTepias Ta MeETOAOJOTIA AOC AKeHb. 3pa3KkU AIA WOCIIKeHb Oyu 
BigiOpaHi 3i KepHy cBepgzyoBHH 34, 35 36 ToKposo-Kupiiscbkol AimAHKU, J1100’A3HO 
HayaHoro. HaM _ reosoramu IIpva3oBcbKoi ekcneguyii (nmapTii) Ta BiaCNOHeHb 
Xni6ofapiscbKoro Ta J[MUuTpiBcbKoro Kap’epiB, y1bTpaOba3HTiB KOJIapiBCbKOTO KOMIIIeKCy, 
wo Oyu BiziOpaHi B NomboBUxX eKcnesuuiax y IIpua3os’i. MikpockoniyHi foci sKeHHA 
BMKOHAHi B IHCTUTyTi Treoximil, MiHepasiorii Ta pyfoyTBopeHHaA im. M.II. Cemenenka HAH 
Yxpainu (ITMP). BupyenuHa mpo3sopux Ta mpo30po-nosipoBaHux wWAidiB BiqOyBajlOCcb Ha 
mMikpockoni Nikon eclipse LV100Pol. Ximiunuu ckag, nopig, Bu3HaYaBcA MeTO,OM ICP-MS B 
KOMepwihHi sa6oparTopil Kommanii Bureau Veritas BankysBep, KaHa/ja). 

OTpuMaHi pe3y1bTaTH, ix O6roBopeHHA. Pe3ybTaTH AOocNiKeHb NiATBepAMJIU 
pi3HOMAaHITHICTb PeYOBMHHOrO CkKlaqy AavikoBux nopig IIpuason’a. Hahobinbumi o6’em 
HOBOPO MatTepiaJly CTAaHOBJIATb pe3yJIbTATH AOC AKeCHHA ACBOHCbKHX AavkoBux nopig TKM. 
Aljocnim2kyBaHi AavKkoBi NMopogu mpegscTaBleHi nopdipopumu, nopdipoBuyHuMy, pifue 
adipoBuMu MikporaOpoifzaMu, roJIOBHHMUM TOpOsOYTBOPIOBaJIbHHMU MiHepasIaMH AKUX € 
KjiHOMipoKceH, KHcIMH miariokia3 i pyfHi MiHepanu (THTAaHOMarHeTHT Ta iIbMeHIT). 
@MeHOKPUCTH MpescTaBseHi KNiHOoNipOKCceHaMH Ta OJIiBiHOM, OCTAaHHiM NOBHicTIO 3aMiljeHHH 
XJIOPHTOM. I[po KOMMUIHIO HaABHICTb MepBMHHOrO OJIBIHy CBiQYaTb XapaKTepHi po3pi3H. 
He3BaxKatouH Ha CiiIbHi rOsOBHi MOPOAOYTBOPHOBaIbHi MiHepaJIM, KOKHIK 3 FOCI KyBaHUXx 
aHKOBUX Nopif, WpHTaMaHHi NeBHi MiHepasioro-neTporpadgiyHi Ta reoximiyHi ocoOMBOCTI. 
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1. Topdipopuw am@io6on-THTaHoMarHeTUTOBMH Mikporabpoig (3pa30K 34-123,5) 
NIKM. ®eHokpucTu mpefscTaBseHi THTaHHCTHM aBriTOM Ta OJiBiHOM, AKiH 3amMilljeHui 
TaJIbKOM. OCHOBHa Maca NOpofM: THTAHMCTHH aBriT, AKiM 3a CKNaqOM NOAIOHUH AO TaKoro 
@eHOKpucTiB i HaOsMKaeTbCA 3a BMicTOoM MgO go engioncugzy, KucIMM Miarioksia3, 
amoidou (racTHHIcuT, KepcyTUHT, poroBa OOMaHKa), THTAaHOMarHeTHT, iIbMeHIT, THTAHIT, 
OAMHMUHI Mikpo3epHa xpomirTy. 

2. Mikpora6poigf, MarHeTHToBHH pigzKonopdipoBpuH (3pa30K 34-180,3) IIKM. 
@MeHOKPUHCTH MpescTaBseHi OIBiHOM, WO 3aMiljeHHH TasIbKOM Ta cyHOJamMu. Tos0BHUMU 
NOPOAOYTBOPIOBaJIBHHMU MiHepasiaMM € THTAaHMCTHM CaniT, KMCIMM MwarioKla3 Ta 
THTAHOMarHeTHT. 

3. Mikporadpoig bioTuT-MarHeTUTOBHH NopdipoBuAHUH (3pa3Ku 34-189,7-1) IIKM, 
AKUH, 3aBJAKM KpymHuM NopdiponosiOHuM BKIOYeHHAM OiOTHTY Ta BHCOKOMY BMicTY JIyTiB 
(3,8 %) MoxwKHa Ha3BaTH JamMupodipom. Takox WA AavKOBa NopOfja BUpi3HAETbCA cepey 
iHWMxX HaMBuuuM BMicToM MgO (14 %), Hiobito (119 ppm) Ta cyrTeBuM NepeBaxkKaHHAM 
KaJlit0 Hay, HaTpiem (Na20/K20 = 0,36). 

4. Tlopdipopuw mikpogioput (3pa30K 34-189,7-2) HKM - yaiKoBa nopoya 
cepegHboro cKiagy (Si02 56,9 %) 3 BucoKUM BMicTom syriB (8,8 %). Ha giarpami TAS Bona 
NoTpalviAe JO NOMA TpaxiaHjesuTiB. [osOBHAMM NOpOJOYTBOPIOBaJIbHUMH MiHepaslaMU TYT 
€ owiroKia3, KasilinatT, aBrit, dsoronit, imbMeHiT Ta HH3bKOTHTaHHCTHH MarHeTHT. 
@MeHOKpHCTH pefscTaByieHi THTaHiCTMM aBriTOM 3 BHCOKHM BMiCTOM BOJIaCTOHiTOBOrO 
MiHatly (Wo=42,6-45,0), MikpowiTH cKnafeHi aBrirom (Wo=26,2-28,4). B wit gaiKosiii 
nopowi ximiyHi cKayqM nipoKceHiB PeHOKPHCTIB Ta MiKpO/ITiB Tak pi3KO BiZpi3HAIOTLCA. 

5. Ovisin-apritopui samupodip (3pa30K 35-246,0) JIIKM. OcHoBHa_ maca: 
HM3bKOTUTAHHMCTHH aBriT, KMCIMM MWiarioka3, KailimatT, OioTHT, pyfHi (THTaHOMarHeTHT 
Ta imbMeHiT). DeHOKPHCTH NpeACTaBJeHi aBriTOM Ta OJIBiHOM, LO 3aMilJeHHH XJIOPUTOM Ta 
MarHeTHToM. HaBKosIO WMX MiHepaiB YTBOPIOIOTbCA OOJIAMIBKH amOibony Ta, B OimbuMi 
KiibKocTi, - O6ioTHTy. 3a CBOIMM TreoxiMi4HHMHM XapaKTePHCTHKaMH NMopofja BUPi3HAETbCA 
niBUWeHuM BMicToM syriB (7,5 %), 3 BMicTOM Si02 43,5 %. 

6. Mikponipokcenir doronit-MarHeTHTOBHH 3 deHOKpHcTamMu KwiHOTIpoKceny, 
piqwe - oniBiny, 3aMiljeHOoro XIOpHTOM (3pa30K 35-347,5) IKM. 

7. Uopdiposuw droroniropuu Mikporaopoiz 3 PeHOKpHcTamu Aioncuyzy, KpynHuMu 
JlycKaMu dyioronity Ta imbMeHiT-Miariok1a3-aBriTOBOIO OCHOBHOW MacowW (3pa30K 35-348,1) 
TIKM. 

8. Adipopui mikporaopoiq 3 KepcyTHT-kKiiHOMipoKceH-TiITAHOMarHeTHTOBO!O 
OCHOBHOW Maco (3pa30K 36-236,2) IIKM. 

9 - (3pa30K 36-295,0) i 10 - (8pa3o0K 36-300,0) IIKM - nopdipopugHi KepcyTuToBi 
Jamupodipuv. OcHOBHa Maca Mpe/\cTaByleHa KepCyTHTOM, aJIbOiITOM Ta THTAHOMarHeTHTOM. 
@MeHOKPUCTH BUNOBHEHI XOPUTOM, WO 3aMillye OiBiH. 

10. Kamnrouitu XziO6ofapipcbKoro kKap’epy - nopdiposi nopogu 3 deHokpHcTaMu 
aBriTy, KepcyTHTy, THTaHUCTOrO OioTHTy, MCeBAOMOpdHo3 KapOboHaTy no oiBiHy. OCHOBHa 
MaCa CKJlajJa€Tbcd 3 OiOTUTY, MarioKa3y, KNiHONIpOKceHy, XJIOPUTy Ta MarHeTUTY. 

11. Tlopdipopui mikporabpoiq 3 deHoKpucTamMu, MiHepanw AKUX 3amMilleHi 
CepNeHTHHOM, arperaTaMH cCJI10, KapOOHATOM, XJIOPHTOM 3 BKJIIOUCHHAMM MarHeTHTy 
(AmutpiipcbkuH Kap’ep). OcHoBHa Maca MpefcTaBsleHa piOHOZ3epHHCTHM arperaTOM 
llariokjla3y, XJIOPUTy, KTiHoMipoKceHy, MarHeTUTYy, Sibu KpyMHHMU JIycKaMU OiOTUTY. 
HerpoximiyHoro oco61HBicTIo NOposH € BUCOKa 3ai3HCTICTb (FeOtot = 19,2 %). 
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YabTpaba3sMTH KOJIapiBcbKorO KOMIIeKCy UpefcTaBlleHi cepneHTHHiTaMu 
PYAOBMicHuMy, amMiooi30BaHUMHM, MYCKOBITH30BaHHMH, 3 OKPeMHMU APiOHHMU 3epHaMu 
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La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu 

Pucynok 1. Po3nodia P3E @ datikoeux magdimax IIpua3oe’a: 1 — deeoucoki magdimu IIKM (Hoei 
dani); 2 - 35-3481; 3 - 34-187,9 2; 4 - dalixoei magimu IIKM 3a (Ca30Hoea u op. 2019); 5 - 
kim6epazimu Hoeosacnu 3a (FOmkuna u Op., 2004); 6 - Kamnmonimu Xazibodapiecbkoz0 ma 
nopq@ipoei mikpozabpoidu ALmumpieecokozo Kap epie (Hoei Oani). lone Oe@oHCbKUX Oalikoeux 
mMagimie IIpua30e’a eknrouae nikpumu Cmuau ma 6ba3anemu KaremiyceKkozo 3a (Ca30Hoea U 
Op., 2019). 


3a xapakTepom posnoginy P3E B AalkKoBux noposax IIpuasos’A BUAIIAIOTbCA TaKU 
rpynu: 

1. [pyna magiTropux JeBOHCbKuxX avkoBux Hopifz, IIpua3zop’a. 3a XapakKTepoM 
pos3nofisy P3E 7eBoucbKi MaditTu KM, KampmiycbKoro Ta Crus (3a faHuMu (Ca30HOea U 
Op., 2019)) nogvi6ni mMiK co6bor1 (puc.1). Toma 6a3anbTis KanbmiycbKoi noni i nikpuTiB 
Crum He BifoOKpemstoroTeca. Jia MadiTiB rpyuw xapakTepHe pi3Ke paKkioHyBaHHA. 
EsBponieBa aHOMaid HEBHparkKeHa, WO CBIAYHTb po cuaOKe MPpakWioHyBaHHA Marioka3y. 
Cyma P3E Ta (La/Yb)n Avid HOBUX AaHUX BapiloloTb B WIMpOKHX MexKax (182,2-443,9 ppm Ta 
12,3-39,7 BiqNOBIAHO), WO CBINYUTb po reoximivyHy HeOAHOpiAHIcTb AECBOHCbKUX Jan KOBUX 
nopig TIKM. Ha MyabTuKoMnoHeHTHIM giarpaMi noma nikpuTip CTusiu Ta Oa3abTiB 
KajbMiycbKoro BiOKpeMJIOIOTbCA OfHE Bi OAHOFO, KpuBi AavKoBUx Nopigz IIKM B obsacTi 
LREE notTpaliarTb B Nome nikpuTisB, B oOacTi HREE - B none Oa3aibTiB 3 AeAKHMU 
BiAXHJICEHHAMH (puc. 2). 

2. YuabTpaba3uTH KONapiBcbKoro KOMIWIeKcy pi3KO Bigpi3HAIOTbCA Big, ycix iHWMx 
Aavkosux nopig Ipua3op’a 30i,HeHHAM Ha P3E Ta ca6KuM dpakyioOHyBaHHAMH. Cyma P3E = 
12,0-12,7 ppm, (La/Yb)n = 2,2-4,0; esponiepa aHomasia BiACcyTHA. 

3. JloneputaM mpuTaMaHHe MeHile MpakyioHyBaHHA B NOpiBHAHHi 3 ACBOHCbKHMU 
aMKOBUMN Noposamn. 3a AaHumMuU (fOm«Kuna u Op., 2017) cyma P3E gopisutoe 108,4-113,3 
ppm, (La/Yb)n = 3,2-3,5. Cnoctepiratotbca Th-Nb miHimym ta K MakcumMyM, AKi He 
XapaKTepHi JIA NepeBaxKHO! OinbuocTi JaMKOBUX Nopig Mpua3os’a (puc. 2). Th-Nb mMinimym 
HaABHHH TiIbKU B MikponipokceuiTi IIKM (35-347,5). 

4. J\na xkimOepnitis HosBonacnu 3a (FOmkuna u Op. 2004) xapakTepHo pi3Ke 
@pakyioHyBaHHA i HatHwKYi 3HayeHHA HREE (puc. 1). Cyma P3E = 406,8-437,3 ppm, 
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(La/Yb)n = 65,2-75,1. He gavKosi nopogu 3 HahOinbuMM piBHem dpakyiOHyBaHHA B 
TIpua3os’l. 

5. KanrTouiru XnidogapiBcbkoro Kap’epy: cyMa P3E = 747,1 ppm - we HalBulye 
3HaYeHHA 3 BIZOMMX Ha eu Yac AIA AalKoBUx Nopig IIpua3zos’a, (La/Yb)n = 39,0. Ha Hux 
Jello CXOo%KHU MikpogiopuT NIKM (34-187,9 2) - cyma P3E = 431,7 ppm, (La/Yb)n = 20,1. 








100 
likputu Crus 


10 


Tlopoga/npuMmitusna Mantis 


Rb Ba Th Nb K\La Ce Pr Sr NdSm Zr Hf Eu Ti Gd Tb Dy Y Ho Er TR Lu 


Yabrpaoa3nTH KoapiBCbKOro KOMIWIeKCy 





0,1 
PucyHok 2. MyasmukomnoHeHmua diazpama OAA Oatikoeux nopid IIpua3oe’s. Ymoeni 
no3Hauku 1-12 eidnoeidaromb onucy @ mekcmi. 





BHCHOBKH. 

1. HaHBulyvi BMICT PiAKICHMX eJIeMeHTIB Cepef, HOBUX AOCIAKeHUX AaMNKOBUX Nopig 
IIpua3op’A MpuTaMaHHHM KaMMTOHiTaM XwiOo0fapiBcbKoro Kap’epy. Jia wx nopiz 
XapaKTepHe pi3Ke @paKWiOHyBaHHA 3 CYTTEBHM TlepeBaxKaHHAM JIeErKUX eJIEMeHTIB, BMICT 
AKUX B COTHi, a BaxKKHX - B JECATKM pa3iB MepeBaxKae XOHAPHTOBHHM. 3a xapaKTepoM 
posnofisy pigkicHux eseMeHTiIB QO WX KaMMTOHITIB NogsiOHi AavKoBi Nopogsu 
A\MuTpiiBcbkKoro Kap epy Ta Nopdiposi MikpogiopuTu IIKM. 

2. Hatywxunit BMicT P3E Ta ca6Ke dpakyioHyBaHHA B yJIbTpaba3NTax KOapiBCbKOro 
KomiyteKcy. BMict Y-Lu OpiBHIOe 4M HKU 3a TAKMM MPMMITHBHO! MaHTIil. 

3. OCHOBHHMH OCOOJMBOCTAMM po3snofsistly MikpoevJleMeHTiB B J@BOHCbKHX JauKOBUX 
mopofjax IIKM e€ pi3ke dpakuwioHyBaHHA 3 CyYTTEBHM TlepeBaxkKaHHAM LREE, BifcyTHicTb Eu 
aHoMawii, MakcuMyMH Ba, Nb, La-Ce, Nd, Ti (okpim gioputy). Minimymu K, Sr, tokanbHuni - Y. 
Y AeKivibKOX Noposax NpoABseHHu rinooKuhH Zr-Hf MinimyM, HexapaKTepHHUM AVIA iHWIMXx 
Wavkosux nopig Mpua3op’a. B3arani, mpu 30epexeHHi 3arayIbHOi TeHAeHUii posnosiny, 
Havkosi nopogu TKM e€ yocuTb HeOsAHOpiqHHMH 3a BMiCTOM MikpoeyieMeHTiB. Li 
HeoHopiszHocTi XiMi¥HOroO CKIafy He 3aBKAM OFHO3HAYHO KOPeJIOIOTh 3 NeTporpadiyHuM 
cK1aJ,OM Mopif. 


CnMcoK BUKOpHcTaHhXx JpKepe.l: 
Ca3oHosa JI.B., Hocopa A.A., FOTKuna E.B. u vp. [2019] Tenesuc u sBOIOIMA MAaHTHHHbIX 
paciiaBOB e€BOHCKHX MaQUT-yJbTpaMabuToBbIx Mopos Bocrouxnoro’§ I[pua30Bba 
(AHenposo-JloHeyKui pudt, YkpavHa) 10 JaHHbIM H3y4eHHA TeEOXHMHU KIMHOMMpOKceHa 
//Merponorua. - T. 27. - N2 6. - C. 690-714. 
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New data about REE-apatites from ringites and tveitosite-pyroxenites of Chernihivka 
carbonatite complex are presented. These apatites are characterized by high REE203 (up 
to 12 wt.% and more) and SiOz contents. Incorporation of these elements in apatite 
structure is occur previously by _ substitution Ca[PO4]1—REE[SiO4]1. During 
crystallization of ringites and tveitosite-pyroxenites REE-apatites were metastable 
phases crystallization of which are accompanied by decomposition of solid solutions with 
the release of britholite phase and subsequent subsolidus transformations and 
replacement of britholite by bastndsite-(Ce). The conditions of REE-apatite crystallization 
from ringites and tveitosites were distinguish from such in most silicate and carbonate 
rocks of Chernihivka complex and probably be due to high alkalinity of melt, elevated COz 
content but "dryness" of fluids relatively to H20. 


HOBI JJAHI IIPO REE-AIIATHT 4EPHIFIBCbKOrO KAPBOHATHTOBOTO KOMILIEKCY 
(IIPHA30B’A1) 


Ayouna O.B., Kpueoik C.I., Buuneecekut O.A. 


Introduction. The results of microprobe studies of rare earth apatites (REE-apatite) 
from melanocratic rocks (tveitosite-pyroxenites) of Chernihivka carbonatite complex are 
presented. They are continuation of previous researches (Kryvdik et al., 1990; Vorobiev, 2000; 
Dubyna et al, 2012). The presented results were obtained on two samples, one of which 
(1545/7449) is a typical tveitosite-pyroxenite, and the second (1502/749) - melanocratic rock, 
which consists mainly of two minerals - aegirine-enriched diopside (70-80%) and calcite (up 
to 10-25%) with a subordinate (up to 10%) amount of REE-apatite. This rock differs from 
both typical ringites (absence of alkaline feldspar) and tveitosite-pyroxenites (high content of 
calcite). Both studied rocks are drilled by the same borehole (749) where they alternate with 
ringites and tveitosite-syenites. 

The aim purpose of this research is to clarify the composition of REE-apatites and their 
solid solutions (exolution inclusions) as well as subsolidus transformations of this mineral. 

Petrography and mineralogy. Apatite in both studied samples as visually as well in 
thin sections and in BSE are similar or almost identical to those grains that had previously 


20 


MinGeoIntegration XXI - 2021. Big Minepanorii i Peornosii go Teoximii, Merposorii, Peonorii ta Teodi3suxu: 
oyHAaMeHTaJIbHi Ta WpHK aqui aceKTH XXI croniTTA 


studied in ringites and tveitosite-pyroxenite, although the studied samples have a slightly 
different bulk mineral composition. Sample 1545/749 is a medium-grained melanocratic 
rock, which consists mainly of acmite-bearing pyroxene with subordinate amount of apatite 
(~ 3%), feldspar (5-10%) and calcite (~ 6%). Chemical composition of the rock (wt.%): 48.52 
Si02; 0.24 TiOz; 3.3 Alz03; 0.82 MnO; 7.15 MgO; 19.2 CaO; 2.8 Naz20; 0.88 K20; 1.2 P20s; 2.8 
COz; 0.1 F; 0.25 H20-; 0.5 LOI; total 99.17. The second sample (1502/749) is also a 
substantially medium-grained pyroxene rock that slightly more enriched of calcite (up to 10- 
25%) and apatite (~ 10%) but alkali feldspar was not observed. The chemical composition of 
this rock is not investigated. Thus both rocks can be named tveitosite-pyroxenites (the first of 
them is typical, and the second - with a high content of calcite, consequently intermediate 
composition between tveitosite-pyroxenites and melanocratic sévites). 

The investigated apatite grains have size from 0.1-0.2 to 1 mm and most often contain 
inclusions of bastndasite-(Ce), sometimes quartz, calcite, occasionally hematite or monazite. 
Optically homogeneous apatite crystals are less common. By shape they are similar to apatites 
in carbonatites and often they are with rounded edges. Quite often in the external parts of 
apatite much larger grains of bastnasite-(Ce) (to 0,1-0,2 mm) are allocated. It should be noted 
that in other rocks of Chernihivka complex separate grains of rare-earth fluorcarbonates (as 
well as fluorite) were not observed. 

Inclusions of exsolved bastndasite-(Ce) in flourapatites have various forms (isometric, 
amoeba-like, linear-elongated, etc.). Even in adjacent grains of flourapatite, they can have 
different sizes and "pattern" of their distribution (Fig. 1-3). In thin sections such bastnasite- 
(Ce) inclusions have simultaneous extinction and consequently the same crystallographic 
orientation. Most of apatite grains with fine, regularly oriented exolution inclusions of 
bastnasite-(Ce) form specific textural patterns, which are in some way similar to granophyre 
or mirmekite (Fig. 1, 3). 





JSM-6700F COMPO 20.0kV X200 100um = WD 15.0mm 


JSM-6700F 


Figure 1. BSE image intergrowths of two 
fluorapatite (Ap) in one of them (right) 
inclusions are not manifested, and left grain is 
saturated fine bastndsite-(Ce) (Bst). Between 
alkaline feldspar (Fsp) and fluorapatite thin 


Figure 2. BSE image intergrowth of two 
fluorapatite (Ap) crystals with different 
amounts of exolution bastndsite-(Ce) (Bst). On 
the margin of the left apatite grain is an 
elongated inclusion of bastndsite-(Ce). 


rim of allanite-(Ce) is present. 


Compositional variation. Apatites, as was mentioned in our previous studies, have 
heterogeneous distribution of REE. Previously, in REE-apatite concentrates 7.3-8.15 wt.% 
REE203 and 2.5-2.8 wt.% SiOz (HNO3 soluble) were determined by chemical analysis, while 
microprobe studies showed significant scattered of their content: in apatite’s matrix REE203 
content from 4.6 to 12.5 wt.%, in some "light" areas - 56% REE203 and 21.1 wt.% SiO2 
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(Kryvdik, Tkachuk, 1990; Kryvdik et al, 1990). The last are obviously presented by britholite 
phase. 

In fluorapatite matrix from the investigated tveitosite-pyroxenite the maximum content 
of REE203 and SiOz was 12.18 and 4.22 wt.%, respectively, which is corresponds to 20-25% of 
britholite component. The main REE is cerium which takes from 50 to 60% of total sum of 
REE (La, Ce, Nd). The content of Nd in most cases is about twice less than La. Similar results of 
REE-apatites investigation from tveitosite-pyroxenites and ringites had obtained earlier 
(Dubyna et al., 2012). Note that in Na-enriched REE-apatites from beforsite content of La and 
Nd is almost the same (Dubyna et al., 2012). 

As mentioned earlier, the REE and SiOz content is generally higher in homogeneous 
areas of apatite grains, although this is not always true. It is possible that areas or individual 
grains of flourapatite with a moderate content of REE203 (up to 8 wt.%) and SiOz (up to 3 
wt.%) did not undergo the decomposition with solid solutions generation. Earlier (Dubyna et 
al, 2012) it was concluded that in primary fluorapatites (with homogeneous textures) the 
content of REE203 and SiOz was 10-13 and 3-5 wt.%, respectively. It seems that taking into 
account individual areas of britholitic composition, in the unchanged matrix of fluorapatites 
content of REE and Si could be slightly higher and reach the same values (7 wt.% SiOz and 20 
wt.% REE203) as in apatite from syenites of the Ilimaussaq massif (Ronsbo, 2008). By our data, 
there is a clear positive correlation between REE203—and—SiQ2 content—from—studied 
fluorapatites. Interesting feature of fluorapatite is increased or high content of SrO (1,4-3,4, 
sometime 4,2 wt.%) as well as high SrO content in calcites (up to 5.9 wt.% SrO). However in 
new samples content of SrO in calcites don’t exceed 0.5% although ppreviously (Dubyna et al, 
2012) 2.41 wt.% SrO was detected in calcite with strontianite inclusions from ringite. 

Bastndsite-(Ce) is characterized by a similar chemical composition in both small 
inclusions in the central parts as well larger ones along the edges of apatite grains or their 
intergowths (Fig. 2, 3). Calculated composition of bastnasite-(Ce) is close to the theoretical 
composition of CeCO2F with ratio of Ce203 : CO2: F is 74.9 : 20.08 : 8.67 and ratio of La and Nd 
is close to 2 : 1 and similar to fluorapatite. Increased or high SrO content is somewhat unusual, 
especially in sample 1545/749 (from 1.1 to 9, even 11 wt.%). At the same time in large 
inclusions of bastnasite-(Ce) from 8.3 to 9.7 wt.% SrO are contained. It is possible that such 
high SrO content is due to presence of nanoscale inclusions of Sr-rich mineral (strontianite) 
since these grains are heterogeneous. 





xs +48; 


Ap 
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Figure 3. BSE image of fluorapatite (Ap) with Figure 4, BSE image of complex intergrowth of 

inclusions of bastndsite-(Ce) different in size. fluorapatite (Ap), bastndsite-(Ce) (Bst), calcite 
(Ca) and silicates with the formation of 
reaction rim of allanite-(Ce) (All). Fine 
allanite-(Ce) inclusions are presented in 
fluorapatite matrix too. 
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The minimum of SrO content in bastnasite-(Ce) in sm. 1545/7449 is on level 1.1-1.4 wt.% 
and sm. 1502/749 0.12-0.76 wt.%. The latter value are similar to data from previously 
studied bastnasite-(Ce) (Dubyna et al. 2012) and probably corresponds of SrO content in the 
bastnasite-(Ce) itself. 

Of the other rare-earth minerals in sm. 1545/749 was found allanite-(Ce) as reaction rim 
at the contact of fluorapatite and feldspar (Fig. 1, 4). Occasionally allanite-(Ce) inclusions are 
observed in fluorapatite matrix (Fig. 4). Interestingly, allanite-(Ce) has an even lower content 
of Nd203 relative to Laz03 and almost equial content of Laz03 and Cez03 (Table). That is the 
spectrum of rare earths in allanite-(Ce) is different from that in fluorapatite and bastnasite- 
(Ce). Allanite-(Ce) contains an increased content of MgO (1.2-1.6 wt.%). In the calculated 
formulas approximately the same quantity of Al and Fe are presented and sum of Ca + REE is 
about 2.0 p.f.u. where Ca: REE ratio is close to 1: 1. It should be noted that in some tveitosite- 
pyroxenites allanite-(Ce) is observed as an separate grains (in association with apatite), and 
its content can reach 20-25% (the REE203 content in rock 5.5 wt.%) (Kryvdik, Tkachuk, 1990). 

Discussion. In view of mentioned above petrographic and mineralogical features of 
tveitosite-pyroxenites and ringites these are referred to rocks of intermediate composition 
between syenites and "pyroxenites" or between syenites and carbonatites. Despite on 
"normal" mineral composition, these rocks are untypical in petrological and geochemical 
aspects. So they do not have typical for other rocks Chernigivka- complex silicates-with (OH)- 
anions (mica, amphibole). Reaction rims of allanite-(Ce) in ringites are exception. However, it 
is possible that in this allanite-(Ce) some part or all (OH)- anions may be replaced by fluorine. 
Based on mineral composition of rocks (pyroxene, fluorapatite, calcite, alkaline feldspar), the 
main volatile components during crystallization of these rocks were CO2 and F by negligible 
H20 content. It is possible that such "dry" conditions of fluids and caused the specific 
composition of fluorapatite (with a high REE203 and SiOz contents, respectively). As shown by 
ICP MS data from one samples of ringite, it has on the one side an unusually low concentration 
of typical trace-elements for carbonatites: Nb (5.9 ppm), Ta (0.3 ppm), Zr (33.5 ppm), Hf (1.0 
ppm) and high concentrations of REE (0.76 wt.%) and Sr (1.51 wt.%) on the other side. 

Conclusions. Such rare and unusual for Chernihivka carbonatite complex rocks as 
ringites and tveitosite-pyroxenites are characterized by the presence of REE-apatites with 
high REE203 content (up to 12 wt.% and more) and SiOz. Incorporation of these elements in 
apatite is occur by substitution Ca[PO4]-1—REE[Si04]-1. 

By the microprobe studies presented in this article and earlier investigations, it can be 
inferred that REE-apatites were metastable phases crystallization of which are accompanied 
by decomposition of solid solutions with the release of britholite phase and subsequent 
subsolidus transformations and replacement of britholite by bastndasite-(Ce). 

The conditions of REE-apatite crystallization were distinguish from such in most rocks 
of Chernihivka carbonatite complex (carbonatites, ijolite-melteigites, pyroxenites, syenites 
and nepheline syenites), and could be due to "dryness" of fluids relatively to H20 and high 
alkalinity in the process of ringites and tveitosites forming. 
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YPAHOHOCHOCTb TEPPHTOPHMH YKPAMHBI B BbICOKOPAHIOBOM CTPYKTYPE 
rEOJIOTHYECKOrO BPEMEHU 


3emckoe I.A., Ayenko B.I. 
TY «Iucmumym zeoxumuu oxpyscarowyeu cpedot HAH Yxpaunol» Kuee, vgyatsenko@gmail.com 


The author's version of the high-ranking structuring of the geological time of the 
formation of the geological space of Ukraine is considered. Against this background, the 
uranium content is analyzed. The regularities revealed in this way are proposed to be 
used in the complex of forecast-metallogenic recommendations for the development of 
the mineral resource base of Ukraine for uranium. 


URANIUM METALLOGENY OF THE UKRAINIAN TERRITORY IN THE HIGH-RANGE 
STRUCTURE OF GEOLOGICAL TIME 


Zemskov G.A., Yatsenko V.G. 


Bcrynieune. IIpo6s1eMa MW aKTyaJIbHOCTb ee pemenna. JlouA aTOMHOM JHEpreTHKU 
YkpavHbl B OOWIEM MpOW3BOACTBe 3JIEKTpOIHEPrMW CTpaHbl CocTaByIAeT OKONIO 50%. 
TlostoMy Bce 93JIeMeHTbI 9TOM OTpaciH, obdecneunMBaroljwe ee ycTrowunBoe 
@yYHKUMOHMpoBaHhe, BKJIIOYaA COCTOAHHe MMHepaJIbHO-cbIpbeBOH Oa3bl (MCB) Ha ypau, 
MOryT ObITb OXapaKTepH30BaHbl B KayecTBe OObEKTOB CTpaTerMuecKoro BHMMaHHA 
rocyjapcTBa. 

YkpavHa oOOslaqaeT 3HAYMTeEJIbHbIMM 3allacaMH ypaHOBbIx py. BMecte c Tem, 
nofaBAloWad WX YacTb MOMafaeT B pa3spAy, OeAHbIX HM PAAOBbIX C OTHOCHTeJIbHO 
AOPOrOCTOAMWJMMU TeXHOJIOTHAMM OOOralljeHHA UW U3BJIEYeHHA MOe3HOrO KOMMOHEHTa. 
B 3TOHW CBA3M aKTYa/IbHOCTb MpOrHO3HO-reoJIOrM4eCKHX MW MOMCKOBbIX paOOT, HalleJIeHHbIxX 
Ha BbIABJIGHHe MeCTOPOKACHHA Ooee BbICOKOrO KaYyeCTBa, He J\OJDKHA BbI3bIBATb 
COMHeHUK. B nviaHe Hay4HOrO CONPOBOHKAeHHA 3Ta MPOOMEMa MOXET pellaTbcA, B TOM UMC, 
yepe3 mpoBefeHue MCCeAOBAHHH MeTaJIIOreHH4eCKOrO HallpaBsieHHA. Kpome o6wjMux paoot, 
NpoBeyeHHbIX B  paMKax HAH Yxpanupr- (H.JI.Cemenenxo,  H.II. Wep6axom, 
A.H. ToHomapenko, A.H. beeByeBbIM 4 ApyruMn), rye OHH OTparkKaloT pellleHHe BOMpPOCcOB 
TreOxpOHOJIOrHH UW pysooOpazs0BaHHA MpeHMyljecTBeHHO OKeMOpHA, cylesyeT ocobo 
OTMeTHTb MCCIeOBAHHA, HeENOCpeACTBeEHHO KacalolMecAd pacCMaTpHBaeMOHM MpobseMBI, 
poBeyleHHble B paMKax KI] «Kuposreosorua» wu YKpJITPU. Bepostuo, K Takoro posa 
pa6oTam culeqyeT TakKoKe OTHECTH MCCIeOBaHHA, BbIMNOIHeHHbIe BY "ATOC HAH Yxpanupt" 
(3emckoe, Ayenko, 2010 u Op.), Ha3HAaYeHUeE KOTOPbIX —- MOMCK HOBbIX 3AKOHOMePHOCTeH B 
pa3BUTHH ypaHOHOCHOCTH Ha TeppHTopHu YkKpavHbIl Yepe3 WeJOCTHbIM OXBaT 
reojlorMyeckoro BpeMeHH. HacTosuwwMH AOKay - MpesBapuTeyIbHble UTOrH 9JTHX 
MccueOBaHHuH. 

@MakTH4eCKHH MaTepHasl H MeTOAOJOrMA HMCCIefOBaHHH. XapakTep mpefMeta 
MccClefOBaHHA TpesnonaraeT UCHOJIb30BaHHe 93IMIMMpHyecKorO MaTepHayla B BUse 
OOOOWIEHHBIX aAHHbIX, MOYePMHYTbIX MpeHMyWleCTBeHHO 3 CJIeAyIOUMX OTKPbITbIxX 
MCTOUHMKOB: MepvoyMyeckOH MeyaTH, COoBelljaHHH MU KOHMepeHwMU, MOHOTpaduyeckux 
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uccylefoBaHui. Ux faneko He NOJIHbIM NepeyeHb MpHBOANTCA HWKe. B MeTOAOOrH4YeCKOM 
OTHOWeHHM paccMaTpHBaeMaA paboTa BKJIHOYaeT B ceOA Ba aCIeKTa H3MepeHHA: 
BbICOKOpaHrOBy!0 YacTb YTeoOJIOrTH4eCcKOrO BPeMeHH HU YypaHOHOCHOCTb KOHKpeTHOro 
reosorMyeckoro mpoctTpaHcTBa. UccnegoBpaHve reomorMueckoro BpeMeHH TpoBeyeHO C 
mo3svyun KOHIen uuu NyJIbCalMOHHOrO pa3BUTHA 3eMJ1H (E.E. MunaHoscKkui, 
I].H. KponoTKuu u gp.). 

IIpeycTraByiaetca, YTO reoqMHaMHYeCKHH perxKUM "paciiMpeHve-cxKaTHe" OOMeH MaCcbI 
3emMJIM npesonpeseiaer pa3HOMaCclITaOHy10 LMKJIMYeCKYI0 ynopsAAOUeHHOCTb 
reoJlOrM4ueCKUX ABeEHHH. CTpyKTypHpoBaHve reosorMyueckoro BpeMeHH Oa3NpyeTcA Ha 
«lukax bepTpaHa» ¥ «lMKax BusiconHa» (Xaun, 2000 u Op.) c coOontofeHveM onpeesieHHbIx 
ycnoBun (3emckoe, Ayeuko, 2010). 

Ucnojb3yemble 3,ecb NapaMeTpbI ypaHOHOCHOCTH Oa3HpyloTCA Ha ONYOMMKOBAHHbIX 
JAHHbIX BCeX MPHYaCTHbIX K 3TOM TpoOseMaTHuKe oOpraHH3zayHu (Imanol..., 1996; 
Tenemuueckue..., 1995 u Op.). 

Pe3yJ1bTaTbI H Mx OO6cy2xKeHhne. Iosy4eHHble pe3y/IbTaTbI CKOHI|EHTPHpOBaHbl B Puc.1. 

UccneqoBaHvA MOKa3bIBalOT, 4YTO MOJIYYeHHbIA TaKHM OOpa30M MO/{eJIbHbIM BapHaHT 
UWMKI000pa3z0BaHHA BIOEHE YAOBJIETBOPUTeIbHO CONOCTaBIAeTCA C KpyMHOMaCclUITaOHbIMU 
reoJIOrH4eCKHMU ABJIEHHAMM perwvoHa (3SemcKoe, Ayenko, 2010). ITO KacaeTCA Kak 
ATMPOBOK rpaHHl| WHKJIOB WH UX TeEKTOHO-AMHaAMMYeCcKOroO-cosepKaHHA, Tak H—acHeKTa 
COObITHHMHOrO HalloJIHeHHA (CTpyKTypooOpa3zo0BaHHe, OCasKOHaKOMieHie, MeTaMOpOusM, 
MarMaTH3M, pyJOreHHbIi Mpowecc). 

XoTA oOWjMH MexaHH3M YreoOrMueckOorO pa3BUTHA perwoHa O6e3ycJIOBHO He 
McyeplbIBaeTCA YACTO WHKJIMYeCKMMM MpoleccaMv, TeM He MeHee, KaK MOKAa3bIBAIOT 
MCCJIe€J[OBAaHHA, COOCTBEHHO IBOJIONMOHHbI Mpowecc, OTparxkaolwjvi "MpWHIWN pasBuTua", 
Hepa3pbIBHO CBA3aH C  ABJIEHHM TreOWMKIM4HOCTH, oOHapyKHBaA 3/,eCb 
OrOnepHosMyeckoe U3MepeHne, OJIM3KOe K ABOMHbIM WMKIaM BusicoHa B BUe Havbosee 
KPYNHbIX NOCeFOBaTeJIbHO CMeHALOWMX Jpyr Apyra MeraxpOuH, pa3yeJIAeMbIX BaxKHEMWIMMU 
reOHCcTOpHyuecKHMH pybexKaMH Ha ypoBHe 5,0-3,4-1,8-0,2 mapa eT. B 3HaduTeIbHOH Mepe 
39TO IpOABJIAeTCA B 9TAMHOCTH KOpooOpa30BaHHA, MeTaMopdu3Ma, rpaHHTH3alyHu U 
pyfoobpazo0BaHna (3emckoe, Ayeuko, 2010). 

AHaJIM3 TlOJlyYaeHHOH Ha TaKOM QOHeE KapTHHbl ypaHOHocHocTu (Puc.1) jaerT 
BO3MOMKHOCTb: (1) paccmMoTpeTb OOlly!o CXeMy ypaHOBOpyfHOrTO Mpolecca BO BCeM 
7Mala3oHe WiKaJIbI reOJIOrH4eCcKOrO BpeMeHI, (2) BbIAeJIMTb Clel|MasIM3MpOBaHHble Ha ypaH 
MeTaJIIOreHHyecKHe KaTeropuu (pAAbl ypaHOBux MeCTOPOKAeHHU, MeTasNOreHHyecKne 
39MOXH, MeTasVIOreHMyecKHe 9Tallbl, MeTasWIOreHHyecKHe MepHoOsbl UW MeralepHo,pl), 
(3) Noka3aTb ~=TyiaBHble TreoOfsMHaMMyecKHe pyOexKH QMOpMupoBaHHA ypaHOBOpy/HbIx 
o6beKTOB, (4) NOCTABHTb BOMPOC 0 BO3MO2KHOM CYIeCTBOBaHHH B pernMoue Apyrux (M0Ka He 
M3BeCTHbIX) ypaHiposyUMpyrowjux WHKJIO-reoMHaMMYeCKHX pybexen. 

BpiBoybl. Takum 06pa30M, NOMHMO YHCTO TeopeTHYeCKOrO KOMNOHEHTA, 3/}ECb MOXKHO 
BHUJeTb CJIeACTBHA MpHKJIafHOro XapakTepa. Tak, BbIABJICHHbIe B  MpoLecce 
MeTaJIMOreHHYeCKOrO aHaJIM3a 4YeETKAA MPHYPOYeHHOCThb BCeX ypaHOBbIX MeECTOPOXKAeHHH K 
WMKIoreoqvHaMWyecKHM pyOexKaM AU HeNOIHOTa UX BePTHKaJIbHHX PAOB aeT 
BO3MO?XKHOCTb IIpeANONOKUTb NOKAaIM3ayHio ypaHOBOpyAHOroO Mpolecca TakxKe Ha Apyrux 
(moka «Oe3pyHbIX») reoqMHAMMYECKMX MeTKaX MerallMKJIM4YeCKOH CHcTeMbI. MHavye roBopa, 
10 pe3yIbTaTaM HaCTOAHHX UCCeAOBAHHHM BO3HUKAaIOT JONOJIHUTeJIbHbIe TeOpeTHyeCcKHe 
TIpeANOcblIKH pacWIMpeHHA HallpaBJIEHHbIX MOMCKOBbIX paOOT HU, KaK CJIe/CTBHE, 
BO3MO?KHOLO yJIVYLWeHHA CTpyKTypbI MMHepaJIbHO-CbIPbeBOH 6a3bl YKpaMHbl 10 ypaHy. 


25 


MinGeoIntegration XXI - 2021. Big Minepanorii i Peornosii go Teoximii, Merposorii, Peonorii ta Teodi3suKu: 
odyHAaMeHTaJIbHi Ta WpukKsagHi acneKTH XXI cTonITTA 


YpaHoBopyHble OObEKTHI 


TeneTuueckue 
(MIpOMbILJIeHHO-reHeTH4ecKHe) 
THIIbI, IPHMepbl MecTOpoxKTeHHH, 

PerHoHasIbHble CTpyKTypbI 


TlogueqoBaTenbHOCTB 
OpMUpoBaHHnsA 


Ypanosbiii B Heoapxelickux 
KOHTIOMepatax - PHApOTepMasIbHO-0Ca- 
] | Aounsiit, Huxon0-Kosenpckoe m-e, YI 








PucyHoK 1. YpaHoHocHocmb 
epeMeHu. 


(ypaHoripsBileHHa B CTaTyce “MecTopoxKqeHHst’’) 





Crpyktypa BpemeHu 


B cuctreme 

HalipaBsieH- B cucreme 
HBIX IBOJIFO UHKJINYeCKHX 
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(MuIpa. J1eT) 
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TeOAHHAMHKH WHKIOB: 
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TlosHuHa ypaHoBo- 








Ykpaunbl 6 6bICOKOpaH2oeou 
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lipeoOpa30BaHHii 
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PAbI ypaHOBbIX MeCTO- 
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IIbI H BbIABJICHHBIC PyO- 

2K HI 
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TlepHObI 


9TIOXH 10 ( Smane.. 1996), 
poy UApy route py! 
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-MOATOTOBHTCJILHBIH 


IloqrorToBUuTerIbHBit 


Ucxoyquo 





cmpykmype 2eo/o2u4ecKozo 
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1 2 
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reppHreHHO-Oa3asIbHBIX OOpa30BaHHA 
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DONBAS VOLCANOGENIC TONSTEINS AND THEIR ROLE IN THE FORMATION OF THE 
PETROGRAPHIC COMPOSITION OF COALS 


Ivanova A.V., Zaitseva L.B. 


Institute of Geological Sciences, NAS of Ukraine, Kyiv, 
ariadna.v.ivanova@gmail.com 


In the present work, the role of tonsteins in the formation of the petrographic 
composition of adjoining coals is analyzed using the example of the c11 coal seam of the 
Lower Carboniferous deposits of the Western Donbas. Comparison of the weighted 
average contents of vitrinite (in %) for the coal patches located under and above the 
tonsteins showed the absence of any regularity in the distribution of microcomponents in 
the coal. The role of tonsteins in the formation of the petrographic composition of the 
coals of certain deposits should be assessed taking into account the specific conditions of 
the accumulation of paleo-peat bogs. 


BYJIKAHOFEHHI TOHINTEHHH JOHBACY I [X POJIb Y COPMYBAHHI 
METPOFPA®I4YHOrO CKJIAAY BYTLVUIA 


Ieanoea A.B., 3atiyeea JLB. 


Introduction. The study of tonsteins, clay layers of kaolinite composition in coal seams, 
is important for solving a number of problems of coal geology, in particular, their use as 
stratigraphic benchmarks, in the study of the morphology of coal seams, for the restoration of 
paleogeographic and paleotectonic conditions of their formation. When predicting the quality 
of coal, it is very important to solve the problem of the role of tonsteins in the formation of the 
material-petrographic composition of coals and their geochemical features. 

The purpose of this study is to reconstruct the conditions of sedimentary and peat 
accumulation in the Early Carboniferous era in the Western Donbas in order to establish the 
role of tonsteins in the formation of the petrographic composition of the coals adjacent to 
them (on the example of c11 seam). 

Characteristics of the research object. Tonsteins in the coal seams of the Donbas 
Carboniferous deposits are found in the deposits of the lower, middle and upper sections of 
the Carboniferous. In the Lower Carboniferous deposits, they were found in strata C1, c%6, C6, C7, 
cs, C88, C94, C471, C11 (Western Donbas) (Bushak, 2005; Leskevich, Savchuk, 1961; Uziyuk, 2016; 
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Chernovyants, 1992). In the Middle Carboniferous sediments, tonsteins are found practically 
throughout the entire territory of Donbas. They were found in strata gi*, gz, hi: of the 
Baskirian Stage and k3, ks1, ks2, kg!, 11, 13, Ils!, m3, ms of the Moscovian Stage (Zaritskiy, 2012; 
Uziyuk, 2016; Uziyuk, Prokhorov, 1970; Chernovyants, 1992, etc.). In the Upper Carboniferous 
deposits, the tonsteins were found in stratum n; (Uziyuk, 2016; Uziyuk, Prokhorov, 1970). 

Tonsteins have a predominantly kaolinite composition with an admixture of mixed-layer 
clay minerals. The Alz03/Si0z aluminum-silicon module for tonsteins from a number of mines 
in the Pavlograd-Petropavlivka region of the Western Donbas is close to the kaolinite norm 
(0.85), for layer czz it ranges from 0.61 to 0.85 (Bushak, 2005). The clastic part of the 
interlayers is represented by biotite, quartz, feldspars, zircon, and decomposed volcanic glass 
(Chernovyants, 1992). According to P.V. Zaritskiy (Zaritskiy, 2012), the tonsteins contain 
accessory minerals, the leading of which are zircon and apatite. 

From the point of view of most researchers, the wide distribution of tonsteins over the 
basin area, the synchronicity of their formation with the formation of peat bogs, the constancy 
and consistency of geochemical and mineralogical-petrographic features over large areas, 
including the idiomorphism of zircon and biotite crystals, indicate their volcanic origin 
(Zaritskiy, 2012; Uziyuk, Prokhorov, 1970; Chernovyants, 1992, etc.). The idiomorphism of 
zircon crystals, according to P.V. Zaritskiy (Zaritskiy, 2012), indicates a one-act transfer of 
pyroclastic material transformed in situ into kaolinite in-the acidic environment-of the peat 
bog. The enrichment of a number of interlayers with the lightest micaceous minerals (up to 
20-30%), as well as the poor spectrum and an insignificant amount of the heavy minerals 
fraction indicate a significant distance from the centers of the eruption (Chernovyants, 1992). 

Volcanic ash was apparently transported from the North Caucasus. The presence of 
powerful volcanism in the Early and Middle Carboniferous is confirmed by the wide 
development of volcanogenic rocks in the Carboniferous deposits of the Caucasus Fore Range 
(Geology..., 1968; Chernovyants, 1992). No centers of volcanic activity were recorded on the 
territory of Ukraine in the Carboniferous, which could serve as a source of ash material 
(Goyzhevsky, 1977). The TiO2z/Al203 ratio used to identify sources of volcanic ash (Altered... 
2017) indicates that the investigated tonsteins are formed from medium (stratum cz1) and 
felsic (strata cz, cs, c’g) igneous rocks. 

Analysis of previous studies. The question of the influence of tonsteins on the 
petrographic composition of coal patches in contact with them was considered by Ya.E. 
Yudovich (Yudovich, Ketris, 2015) according to S.S. Crowley et al. (Crowley et al. 1989). S.S. 
Crowley et al. studied the effect of tonsteins on the maceral and chemical composition of the C 
coal seam of the Upper Cretaceous Emery deposit in Utah. According to their data, the coal 
samples taken above and below the tonsteins are characterized by the constancy and stability 
of the distribution of the main maceral groups. Inertinite macerals are generally more 
abundant in coal patches below the tonsteins. Vitrinitic macerals are more common in 
samples from coal patches overlying the tonsteins. Unlike vitrinites and inertinites, the 
content of liptinites does not depend on the position of coal in relation to the tonstein 
interlayer. 

This distribution of microcomponents is explained as follows. The high content of 
inertinite in the coals below the tonstein is probably related to the conditions of poorly 
watered well-drained bogs that existed before the fallout of volcanic ash. After the fallout of 
ash material into the peat bog, which played the role of an aquiclude, the peat bog above the 
tonstein turned out to be more waterlogged, which led to its enrichment with gelified material 
(Yudovich and Ketris, 2015; Crowley et al., 1989). 

Factual material and research method. To clarify the influence of tonsteins on the 
petrographic composition of the coal patches in contact with them, we examined the Lower 
Carboniferous deposits of the Western Donbas, the main coal content of which is associated 
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with the Samara Formation C13. Seams cy, cs5-cz; with an average thickness of 0.7-0.8 m are of 
industrial importance. Most of the layers are classified as thin and are characterized by 
constant distribution over the area. The top and bottom of the strata are mainly represented 
by mudstones and siltstones. The layers contain interlayers of mudstones (from 3-5 to 20 cm) 
and tonsteins up to 2-3 cm thick, which serve as marking horizons (Ivanova et al., 2018). 
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Figure 1. The factual material map. Mines: 1 - Blagodatna, 2 - Heroyiv Kosmosa, 3 - Ternivska, 
4 - Samarska, 5 - Dniprovska, 6 - Pershotravneva. 





The organic matter of coal samples taken in a number of mines in the Pavlograd- 
Petropavlivka region (Heroyiv Kosmosa, Blagodatna,_Ternivska, Samarska, Dniprovska, 
Pershotravneva mines) (Fig. 1) is represented by three groups of microcomponents: vitrinite, 
inertinite, and liptinite. The content of microcomponents of the vitrinite group is on average 
52-58%. Vitrified microcomponents of the formation are mainly represented by vitrodetrinite 
and collotelinite. The content of fused micro-components is on average 20-30%. They are 
more often represented by semifusinite, fusinite and inertodetrinite. The average content of 
microcomponents of the liptinite group is 18-23%. The main role is played by sporinitis, 
represented by micro- and macroexinite (Ivanova et al., 2018). 

To solve this problem, the materials of the layer-by-layer description of the czz seam 
coals, performed by T.A. Krivega in 1970 based on samples from the Heroyiv Kosmosa mine 
field were used. Based on the data on the thickness of the selected layers and on the content of 
vitrinite in them, the authors calculated for each well the weighted average content of vitrinite 
(in %) for the coal patches located under and above the tonsteins. The distribution of the 
weighted average contents of the groups of microcomponents is shown in Fig. 2. 
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Figure 2. Percentage ratio of groups of microcomponents in coal patches of c11 seam above and 
below the tonstein interlayers. 
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It is the vitrinite content that was chosen as the dominant indicator of the influence of 
tonsteins on the petrographic composition of coal, since the contents of inertinite and liptinite 
in the coals of the Western Donbas are close by most estimates, in contrast to the coals 
considered by S.S. Crowley. In addition, coal seams of the Western Donbas differ not in one, 
but as a rule in two layers of tonsteins (lower and upper). The absence of the second tonstein 
interlayer in 21624 well is most likely associated with local processes. 

Results and their discussion. Identified by S.S. Crowley pattern, that is, an increase in 
the content of vitrinite in the coal above the tonsteins, is confirmed for the coal patches 
adjacent to the upper tonstein in 21337, 21555, 21406 wells. The same pattern is preserved 
for the lower tonstein in 21403 well. In other cases, a decrease in the content of vitrinite is 
observed above the tonstein (21620 well, upper tonstein; 21337 well, lower tonstein) or its 
content above and below the tonstein is practically the same (21555, 21620, 21624, 21406 
wells, lower tonstein). 

Reconstruction of the conditions of peat accumulation of coals according to their 
microcomponent composition by the method of S.F.K. Diessel (Diessel, 1986, 1992) showed 
that the formation of coal of the czz seam took place in overgrown lakes, reed bogs, and in 
forest bogs from flooded to dry (Fig. 3). 


. Figure 3. Diagram of peat accumulation 


Limnic conditions conditions of ci1 seam. TPI -_ tissue 

Flooded forest and reed bogs preservation index (ratio of contents of the 
structural and nonstructural tissues), GI - 
gelification index (ratio of contents of the 
gelified and fusainized tissues). 


Dry forest bogs 
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In flooded bogs and before the fallout of volcanic ash, conditions could have been 
created that would facilitate the gelification of plant material and, ultimately, the enrichment 
of coal with vitrinite. In the bogs, which continued to dry up even after the fallout of the ash, 
the water content could not reach the degree at which the processes of gelification in the 
paleo-peat bog above the tonsteins would have been more intensive than before the fallout of 
the ash. 

Conclusions. The study of coal samples from the ci; seam, taken above and below the 
interlayers of tonsteins, demonstrated the lack of uniformity in the distribution of groups of 
microcomponents. The weighted average content of vitrinite from the coal patches in contact 
with the tonsteins does not obey any regularity. Observed by S.S. Crowley et al. uniformity in 
the distribution of groups of microcomponents in the studied deposit reflects the peat 
accumulation conditions characteristic of this deposit and cannot be considered as a common 
pattern. The role of tonsteins in the formation of the petrographic composition of the coals of 
certain deposits should be assessed taking into account the specific conditions of paleo-peat 
bogs accumulation. 
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3AKOHOMIPHOCTI JOKAJI3AMII YPAHOBOYPO 3PYAEHIHHA Y J.OHO-J,HINPOBCbKIN 
NOTEHIIMHIA YPAHOBOPY HIM MPOBIHILI 


Kaaawnuk I.A. 


/Tbomua akademisa HayionanbHozo aeiayitinozo yHigepcumemy, KponueHuybkut, 
kalashnik_anna1 @ukr.net 


The features of the deep structure of the lithosphere and their physical parameters that 
affect the conditions of intensive uranium ore genesis in the formation of the main 
geological industrial types of uranium deposits in the Dono-Dniprovska potential 
uranium-ore province were revealed. According to analysis of geological materials 
(uranium bearing, features of sedimentary-volcanogenic and, to a lesser extent, 
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crystalline rocks occurrence, variety of breaking tectonics at various levels of the 
geological section, groundwater circulation conditions, etc.) the most perspective for 
discovering of new uranium deposits horizons and strata assigned to uranium-bearing 
geological formation in this region were identified. Based on a joint analysis of the 
geological conditions of localization of uranium deposits, ore occurrences and 
manifestations of uranium mineralization, geological uranium-bearing formations, their 
prevalence and depth occurrence in the Dnieper-Donets aulacogen, the four most 
perspective for this region industrial types of uranium deposits have been identified. 


PATTERNS OF URANIUM-ORE LOCALIZATION IN THE DONO-DNIPROVSKA POTENTIAL 
URANIUM-ORE PROVINCE 


Kalashnyk G.A. 


Betyn. Jjono-J]HinposcbKa NOTeHWiMHa ypaHOBOpy/Ha MpOBIHLiA XapaKTepH3yeTHCA 
BIJHOCHO CjlaOKOIO BUBYeHICTIO Ha ypaH y NOpiBHAHHi 3 YKpaidcbKuM wMTOM (YI), 3a 
BHHATKOM CKJiaguacToro JjoH6acy, He 3Ba?Katoui Ha Te, WO BUBYeHICTbh Ha HaQty i ra3 
TJIMOMHHMM OypiHHAM B Wbomy perioHi BBayKa€TbCA OAHiEO-3-Kpaljux y-cBiTi. BoAHOYAC A 
ypaHoBopy/iHa MpoBiHLiA € AOCHTb MepcneKTMBHO!O Ha BUABJICHHA HOBUX POAOBUL ypaHy, 
BpaxOBy!O4H HaCHyeHicTb MiHepai30BaHHMU OO'EKTAaMM Ha Cia60 BABYEHUX TepHTOpiax i 
HaABHiCTb NepeYMOB BUABJICHHA HOBMX OO'EKTIB BKE BCTAHOBJICHUX THMIB MPOMUCIIOBOrO 
ypaHOBOro 3py/eHiHHA. 

AHawli3 NonepeAHix AOCIiA2KeHb, POPMyJIIOBaAHHA MpoGJleMM Ta aKTyaJIbHiCcTh ii 
BHpimieHHA. B ocTaHHi POKM 3'ABJIAETbCA BCe OibUIe AOKa3iB MaHTiMHOi MpuposU 
PyYMoreHHUX KOMNOHEHTIB Ip POpMyBaHHi posOBUL ypaHy pi3sHoro reHesucy (CmenanioK 
ma in., 2012). Po3riajjaiouw MaHTilO AK OCHOBHEe JpKepeO pyfOreHHHX KOMMOHEHTIB MIpH 
@opMyBaHHi KpyNHMX pyAHUX KOHWeHTpayit pi3sHol MeTayioreHi4Ho! cnevianizayii Ha 
BePXHiX CTPYKTYPHHX MOBepxaX 3€MHOI KOPH, HAMM BUABJeHO PA, rIHOMHHUAX YMHHUKIB 
@opMyBaHHA KpyNHHx poyoBuu, ypaHy Ha YI] (Kanawnux, 2015), BusHayeni 
3aKOHOMIpHOCTi dOpMyBaHHA ypaHOBOpy/HUX MeTaCOMAaTHTIB B 3B'A3KY 3 IJIMOMHHOIO 
6yqoBoro miTochbepu (Kanawuuk, 2016). TakooK HaMM BHBYeHi Ta BH3HAYeHi OCHOBHI 
TIMOMHHi dakTOpH MeTasoreHidHol pi3HOMaHiTHOCTi i iHTeHCHBHOrO pyyoreHe3a 
BOJIHOBAaCbKO!I MeTaJIOreHi4HO! 30HH, IpHypoyeHoO! AO 34IeHyBaHHA JJoHeLbKO! CKIayyacrTol 
cnopy4M i cxujy niBHi4HO-cxiqHOi YacTHHU [Ipua3zoBcbKoro MerabsoKy YI] (Kanawuuk i 
Ky3omun, 2018). OqHak JOC7KeHHA BIVIMBY rIMOMHHO! OyfoBu AiTochepu Ha POpMyBaHHA 
3pyAeCHiHHA MpOMHMCIOBHX KOHeHTpallif pi3HHxX ypaHOBOpyAHHXx MpoBinyi YxKpainn, 
BkKy04aIoyH J[oHO-J|HinpoBcbky nposinyito (JI) 3acayropye nofxanbioro BABYeHHA. 

Ajo cxiagy AJIT] pxogaTb HacTyNHi reoTeKTOHIYHI Nigpo3yqinu YKpainu: J\HimpoBcbKo- 
AjoHelbKa 3anaquua (/1/13), Joneybka cKagqyuacta cnopyyja (J[CC), nipgqeHHo-3axiQHHu Cx 
Bopoui3bKoro KpucTamiyHoro MacuBy (BKM). 3aranbHa xXapaKTepHcTHKa ocoOsIMBOcTeH 
TIMOMHHO! OyszoBu AHinpoBcbko-JjoHeybKol s3anagquHH (AYI3) 3a gyaHumu § IC3, 
ceicmotToMorpagii, 3D marHiTHoro Ta frpaBiTalif#HOro MOfeNIOBaHHA Ha _ OCHOBi 
OaraTopiyHux ociiKeHb WpefcTaBieHa B pai podir (IIawKeeuu ma in. 2018; 
CmapocmeuHko ma in., 2017; Cmapocmenko ma in., 2017a). We fo3Bo1u“s0 BUKOHATH 
KOMIVI€KCHHH aHami3 HeOAHOpiAHOcTeH pi3HHx NMoBepxiB smiTOchbepH wWboro periony 
(TlawxKeeuyu ma in., 2018), Ha nigqcTaBi 4oro BUAiMeHO pAy, WepcneKTHBHUX AiAHOK AVIA 
NOWYKIB MpOMHCJIOBMX CKyN4eHb BYreBOAHIB. Ha AaHOMy eTalli AOC A»KeHb HEBUPiLeHOrO 
YaCTHHO!W MpoOsleMU € BUABJIGHHA 3AKOHOMIPHOCTeH MPOPMyBaHHA i pO3MiLeHHA POAOBUL 
ypany B /JIIII 3 ypaxyBaHHaAM ocoOsMBOocTeH riMOMHHOI 6yfoBU siTocdepu. Tloidni 
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AOCIiKeHHA paHillie He MpOBOAMJINCA, IpoTe BUABJICEHHA TaKHX 3AKOHOMIPHOCTeH MO?Ke 
CTaTH HayKOBO!WO OCHOBO!O, WO AO3BOJIHE BH3HAYMTH TepeAYMOBH BHABJICHHA OaraTHx 
ypaHOBHXx pyJOKOHLeHTpallit pisHux reHeTHYHHX THUMB. 

®MakTH4UHHH MaTepias Ta MeTOAOOriA AOCIiAKeHb. BUKOHAHO aHasi3 reodi3v4Hol, 
reomoriyHol, meTposoriyHoi, pagioreoximiuHoi indopmayii woso ocobOmuBocTei 
@OpMyBaHHA, PO3MiLeHHA POAOBML, Ta pysonposBip ypaHy B JI B 3B'A3Ky 3 
OCOOJIMBOCTAMH TIMOHMHHO! 6yyzoBU iTOchepu, acTeHocdepu, PO3JIOMHOIO TeKTOHIKOIO. 
YpaHoBopyfHi oO'eKTH (poOfOBULa, pyfONpoABM, MpoABH ypaHoOBoi MiHepami3zauii Ta 
pagioakTHBHi aHOMawii) Wboro perioHy Oyu pa36pakoBaHi 3riqHO 3 MpHwHATor B KII 
«KipoBreoJioria» MeETOAMKOL, AKa 3BO/{MJIacCb JO BU3HAYeCHHA MPHpOAM pafioaKTHBHOCTI i 
BiqHeECeHHIO 4O HeBHOTO reHeTHYHOrO THNy. Tako OysIM BUKOPHCTaHi pe3yJIbTaTH 
rigqponiroximidHoro KapTyBaHHA i AeTa/IbHi cnewjianiz0BaHi poOoTH OcTaHHix pokiB no JII3, 
BUKOHAHI HII «Kiposreosoria». 

OTpuMani pe3y1bTaTH, ix o6roBpopenHua. Y JVI Bugineni JIoxsuypKa, NosmrascbkKa i 
AljoHelbKa MeTasloreHiyHi o6sacTi, TpoilbKo-CTpHibuiBcbKa MeTajloreHidHa 30Ha, a B ix 
MekKax Oiibut = yApiOHi nigpo3gimu: Cyos'aucbKkKuH i MapKkosBcbKuH ypaHoBopy/Hi, 
JIucuyaHcbKun i I[laBorpagqcbKMH NoTeHuWiMHO ypaHOoBopyfHi patonu, UepxHiriscbKa 
pyAonepcnekKTHBHa TepuTopia. BUABJIeHi Ha MOTOUHHM MOMeHT ypaHOBopy,Hi 06'exTu AL/III 
3YCTPiHyTi B KPHCTai4HAX NOpofax apxero i MpoTepo3o10, Kopi BUBITPIOBaHHA WUX Hopis, a 
TaKOK B OCafOBUX i OCaOBO-ByJIKAHOreHHUX Nopofjax BepXHboro MaJIeo3010, OCasOBUX 
mopofjax Me303010 Ta KaMHO30W. Hosi AaHi 3 reonoriyHol 6yfoBU i ypaHOBOTO 3py/eHiHHA, 
OTpHMaHi 3a OCTaHHi POKH JO3BOJIMJIM MO-HOBOMy BHKOHAaTH BUAiIeHHA OCHOBHUX 
ypaHOHocHHx dopmaliit periony AOcris»KeHb M0 BCboMy reoyloriyHoMy pospi3y, BKIOUaIOun 
NOposM apxeto i MpoTepo30w, WO € OAHielO 3 HEBMPiWIeHHX YaCTHH 3alraJIbHO! Npobemu 
BHBYeCHHA MpOCTOPOBO-YaCOBHX 3aKOHOMipHOCTeH dopMyBaHHA i  po3MilljeHHA 
ypaHoBopyfHHx oO'eKTIiB B JIT] (Kanawnux i Ky3omun, 2021). B npoueci npoBpeseHHa 
AOcIiKeHb HaMU OyJia BCTAHOBJIeHa NleBHa 3aJleKHICTbh POPMyBaHHA OO6'EKTIB ypaHOBOrO 
3pyfeHiHHA pi3sHoro reHeTw4uHoro Tuny AY] Big Hu3KH dakTOpiB, NOB'A3aHHX 3 
OCOOJIMBOCTAMUM TVJIMOMHHO! O6yfOBM wiTOChepv, PO3OMHOIO TeKTOHHMKO!W, MpoxABaMu 
MaHTiMHOro MarMaTH3My. 

Y AAM Bigq3HauaetTbcA 3AKOHOMIPHUH 3B'A30K ypaHOBHX 0O'EKTIB 3 30HAMH pi3KOl 3MiHU 
NOTyKHOCTI miTochbepu i PopMyBaHHAM Oaporpasic€HTHHX 30H B acTeHocdepi B MpoLeci 
epourolii 3emsi B MpHcxHNOBMX uacTHHax I[Ipua3oBcbKoro siTocdepHoro cerMeHTa 
niBHivHo-cxiqHoro cxuny YI, aku 3a6e3neuMB 3MiHW CKNaqiB MaHTiMHux roiziB i 
iHBepcito PopM NepeHeceHHA pyAOreHHHX KOMMOHEHTIB JO BEPXHix TOPH3OHTIB 3eEMHOi Kopu 
10 po310Max TpaHciiTocbepHoro MpOHHKHeHHA. Tak, HH3Ka pyfOmposxBiB ypaHy i 
MukovlaipcbKe ypaHoBe pofOBULle, U0 NOB'A3aHi 3 BOMHOBaCbKOW MeTaJIOreHidHOWO 30HOIO 
30H 34leHyBaHHA [Ipuva3oBcbKoro MeraOsoKy YI] i JjoHoacy, mpuypoyeHi fo patouy 
PO3BUTKy MpocTopoBo i 4acoBo cHoOy4YeHOrO FiZpoTepMaJIbHOrO ypaHOBOrO 3pyeHiHHA Ta 
KiM6epsiTOBOrO MarMaTH3My B paHOHi po3MiljeHHA TpyOoK IlipgeHHa, HoBonacnincbKa 
(Kanawuuk i Ky3omin, 2018). Jlocnigqaxeni ManTif#Hi KCeHOKpicTH 3 J@BOHCbKUX 
KimM6epsiTOBux TpyOoK Hosomacnincbka, I[ipgenna, IJlerpipcbka BomHoBacbKoi 
MeTaJIOreHi4HO! 30HH alOTb HH3bKOTeMMepaTypHy TreoTepMito 3a AJaHHMM TrpaHaTOBO! 
MOHOMiHepaJIbHOi TepMobapomeTpii (Ashchepkov et al, 2020). Jliarpama PTXfO2 aya 
MiHepaJiB 3 KOHIJ€HTpaTiB, WlO AeCMOHCTpye OyAOBy MaHTil i WapyBaTicTb cyOKpaTOHHO! 
niTocbepHo! ManTii AIA KCeHOKpPHCTiB 3 KiMOepsiTiB Tpy6okK HoBosacnihcpka, TiBgeHua, 
NerpiscpKka (Ashchepkov et al., 2020) 7o3B01H€ 3POOHTH BUCHOBOK, WO MaHTiiivHa miTOChbepa 
B paHoHi BoHOBAaCbKOI MeTaOreHidHO! 30H pi3KO po3fisIeHa Ha piBHi 4,2 Ila, cyyqauu 3 
IIpHCyTHOCTi eKJIOFITOBO! JIiH3M i XpOMiTiB Ha L[bOMy piBHi i 3MiHH TpeHAa AA VIbMeHITIB 3 
yTBopeHHAM Cpx-Ilm-Phl xu y BepxHit yacruHi. Y pospi3i mirocbepu 3arasiom BUAieHO 
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ciMb Wapis: wap | - 2,5-1 Ta, 30arayenHuit Gar- nipoKceHitamu i Sp-mepuyzoTutamn (Fe # Ol 
~ 0,11-0,14); map II - 2,5-3,2 'lla- Gar-Sp nepugotutTu (Fe # O! ~ 0,08-0,10); map II - 4,3- 
3,2 [Ila pis3HoManHiTHi nepugzoTuTu (Fe # ~ 0,07-0,095); map IV MicruTb nipoKceHuToBi 
nipomu 3 HafBuwuM La, ekyloriTu i nepugzOTUTH 3 peaKyihHumMnu Cpx (Fe # Ol ~ 0,10 0,125); 
map V - 5.8-5 [Ila MicruTb rapuo6ypritu cyOKanbuieBi, BACOKOXpoMucTi xpomiTu i Mg- 
imbMeHiTu; wap VI - 5,8-6,8ITTla, MicruTb 36arayeHi Fe niponu Tuny fedopmMoBaHux 
nepugzoTutis, Mg-exnoritu i Cr-Mg inbMenitu; map VII - 6inbme 6,8 Ila, npeacraBnenui 
peakyi#HHMU BUCOKOTeMMepaTypHuMH NepuyoTutamy (Ashchepkov et al. 2020). 

EBowOuiMHi MeTasIoreHi4Hi TpeHAM perioHasIbHoro piBHA ANA A3 BizpisHAtoTBCA 
BeJIMKOWO pi3HOMaHiTHicTIo (ypaHoBa, NomiMeTani4Ha, PTyTHa, POOPUTOBa Ta iHWi BUM 
MiHepasli3auii), L140, AMOBipHO, OOyMOBJIeHO 3AKOHOMIpHO!O 3MiHOIO reoOsMHaMiwHHx NosiH, 
AKi TICHO No0B'A3aHi 3 PIMOMHHUMMH Mpolecamyu i nepebyA0Bamu miTOochepu Wboro periony. 

Po3MilleHHA TepeBarxKHO! OisIbIIOCTi ypaHOBOpyAHHX OO'eKTIB B JI] KOHTpoOsOIOTb 
NpOTAKHi rIMOWHHI po3JIOMHi 30H. 3araJIbHO! € 3AKOHOMIpHICTb NO3HTHBHHUX pe3yJIbTATIB 
NOWYyKiB OO'EKTIB ypaHOBOrTO 3pyf/eHiHHA paMoHy AociKeHb B 30HAX MOPyIeHHA 
TOMOreHHOCTi CepeJOBUIa, MOTO po3liapyBaHHA (3MiHa KisIbKocTi i AKOCTi BiNOuBaIO4UnXxX 
ceHcMi4HHX KOpAOHiB, AePOpMoOBaHicTb NOBepxHi Moxo), 3 AKMMH, AK MpaBHvi0, NOB'A3aHi 
TJIMOHHHi pO3JIOMHi CTPyKTypH, By3JIM MepeTHHy pi3HOCIPpAMOBaHUX TeEKTOHIYHUX 30H 3 
BHABJICHHMM TifpoTepMaIbHHMH pollecamu. Kpim—rToro,—rigpoTepMasIbHe—ypaHoBe 
3PYJeCHiHHA 3 IPOMUMCJIOBMUMH pyJOKOHLWeHTpalliAMy, AK MpaBuio, IpHypoveHe AO po30Mis, 
WlO MepeTHHaIOTb OCaOBy TOBY Ha MNOBHY ii NOTy?KHICTb 1 B pi3HHMX KOHIeHTpalliAx 
OKaNiZ0BaHi B pi3HUxX CTpaTHrpagidHux ropu30HTax Bi KapOony 0 OpyH, WO CBIAIHTS po 
OaraTOeTaxKHICTh 3pyAeHiHHA. [le MoxKHa NOACHUTH HaHOiNbU CIPHATJIMBUM CTPyKTYPHUM 
MOJIO7KEHHAM 30H 3py/,CHiHHA B Me€BHUAX CTPpyKTYPHMX FrOpH30HTax B MIpHpO3JIOMHHX 30HaX B 
NeBHHH Mepiog, ypaHoBoro pyfoyTBopeHHaA. 

Ha nigcrapi cnimbHoro aHali3y ocoOmMBocTeH riMOWMHHO! OyfoBu i reonoridHux 
CUTyali JNOKanizayil BINOMHX POJOBHIL, PyAOMpoABiB i MpoOABiB ypaHOBO! MiHepawi3aLii, 
BHABJICHAX TeOJIOTIMHHX yYpaHOHOCHUHX MopMaLi, NOWMpeHOcTi Ta TIMOMHU 3aJIATaHHA 
ocTaHHix B AVII cig ovikyBaTH BIZKPHTTA HOBMX pOJOBUL ypaHy B paHoOHi Oc KeHb 
HaCTYMHUX YOTHPbOXx TuNIB (B NOpAAKy yOyBaHHA NepcneKTMBHOCTI): 1) ragpoTepMasbHOro 
B MiHepaiZ30BaHHX 30HaX PO3JIOMIB 3 MpO?KHJIKOBO-BKpallIeHHHMH pyfaMH B MiCKOBHKax i 
aJleBpoOvliTaxX HMW?KHbOroO-cepefHbOroO Tpiacy; B NiCKOBMKaX, MiljaHO-rIMHHMCTHX C/IAaHIAX i 
BallHAKax KapOoHy; 2) ocafoBo-fiareHeTH4HOrO y BYIrvIeHOCHHX TOBIaxX KapOony; 
3) ek30reHHo-enireHeTHYHOTO indisbTpaviM#Horo 3 BKpalJIeHHHMU pyfaMH B CTpOKaTHX 
KOJIbBOPOBHX MIiCKOBHKaxX 3 OOBYrJIeEHOIO POCJIMHHOIO OpraHikolo KapOoHy; 4) ocafOBo- 
WiareHeTHYHOTO 3 BKpallieHHHMH pyyaMu B docdoputTax i dochopuTBmMillywunx 
MicKOBMKax KpeHM. 

TlomTapcbKa MeTajoreHidHa OO6aCTb BiJHOCHTbCH fO oOgHiei 3 HahOiJIbIl 
mepcneKTMBHUX YacTHH /IJII, qe ypaHoBe 3pyfeHiHHA 3 MpOMHCAIOBMMM MapaMeTpaMHu 
BIApi3HAETbCH 3HAYHHM po3MaxoM i mMacuwiTabamu wposBy. Y  Cynos'AHCbKOMy 
ypaHoBopyfHoMy pahoni I[lonraBcbKoi MeTasoreHi4Hoi o6sacTi BuysineHi wWicTb 
NepCneKTHBHHX TVIOW, AVIA BHMABJeCHHA HOBHX PpOfOBHL, ypaHy: OveKciiBcbKa- 
JIO30BeHbKIBCbKa, bisJIn€BCbKa, Boj BeHKOBCbKO-CriBakiBCbKa, HosomeuiousiscbkKa, 
KapHayxiscbKa, CBatoripcbKa. Kpim Toro icHye psa, TepuTopiv, Ae € MepesyMOBM AVIA 
BHABJICHHA ypaHOBOrO 3pyfeHiHHA MpOMHCJIOBMX THMIB, aie BOHM MalOTb /AlyKe cylaOKy 
reosoriqHy = i cnewiaJIbHy Ha  ypaH BUBUEHICTh, 30KpemMa YepuiriscbkKa 
ypaHopyyonepcneKTHBHa TepHTOpiaA, B MekKax AKOI HeOOXiAHO 30CepeguTH NMOsaIbuti 
AOcNiypKeHHA Ha HalOisIbul NepcNeKTMBHUX MoWax, BUAIIeCHHX 3a pe3yIbTaTaMU Oi/bIL 
J\eTaJIbHOro IIporHo3yBaHHA. 
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BvcHOBKH. BuaABseHO Oco6sIMBOCTI TIMOMHHO! OyfzoBU siTochbepu Ta ii di3sv4Hi 
NapaMeTpy, AKi BIJIMBaJIM Ha yYMOBM iHTeHCMBHOrO pyforeHe3y Ip PopMyBaHHi OCHOBHUX 
reoJIOTO-IIpOMHCJIOBUX THMIB POAOBHML, ypaHy B paHoOHi AocnipKeHb. 3a pe3y/IbTaTAaMU 
aHani3y YreonoriyHHx MaTepianiB (ypaHOHOCHicTb, OcoOsIMBOCTi 3a/IdrTaHHA OCafOBO- 
ByIKaHOreHHHX i, B MeHIWIM Mipi, KpMcTai4HHxX opis, pisHOMAaHITHICTb pO3PHBHOIi 
TeKTOHIKU Ha pi3Hux PiBHAX reosorivHoro pospi3y, YMOBH WupKyvALil niq3eMHUX BOJ i T.11.) 
BUAiieHi HaMOibuI NepcneKTHBHi AVIA BUABJICHHA HOBHX ypaHOBMX POJOBUL ropv30HTH i 
TOBUi, BiqHeCeHi JO ypaHOHOCHHx reosoriyHux dopmaLit patouy AocnipKeHb. Ha nigctaBi 
CnivibHoro aHasli3y TreoOriMHHx CHTyalivt NOKaiZayil BINOMUX POJOBUL, PyAOMNpoaBis i 
TIposBiB ypaHoBoi MiHepawiszauil, BusAimeHux Teomoria4HHxX ypaHOHOCHHx dopmariit, ix 
nowMpenocti i riw6uHu 3ayiAraHHaA ocTaHHix B JI BugzinenHi ywoTupu HaOinbu 
NepcCNeKTHBHHX AVIA BIAKPUTTA B perioHi AOCTIAKeHb MPOMUCJIOBUX THMM POsOBUL ypaHy 
Ta MepcneKTMBHi NOW AA 1X NOLMyKy. 
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CHEKTPOCKOIMNI4HI MAPAMETPH WHPKOHY 3 HE®EJITHOBHX CIEHITIB 
Alynauko T.M., Ineueuko K.0., Kpuedik C.T., Tapawau A.M. 


IHcmumym z2eoximii, Minepafozii ma pyooymeopenna imeni M.IT. Cemenenka 
HAH Yxpainu, Kuie, lupashkot@ukr.net 


Zircon of monomineral fractions (0.5-1.0 mm) from nepheline syenites of alkaline- 
ultrabasic and gabbro-syenite complexes of the Ukrainian Shield was studied by 
photoluminescence (PhL) and infrared (IR-) spectroscopy. Zircons of nepheline syenites of 
the Proskurivsky massif and those of carbonatites of the Chernihiv massif are similar by 
the concentration ratio of PhL SiOz and Si03?- centers and the absence of lines of HREE 
centers. While in zircons of the Oktyabrsky and Malotersyansky massifs high 
concentrations of the centers of HREE ions (Dy**, Tb3* and Er?*) were fixed. By these PhL- 
parameters they are similar to zircons of highly differentiated rare metal deposits of 
alkaline syenites. The character of absorption in valence vibrations range of oxygen- 
hydrogen defects in the IR spectra of zircon from the Oktyabrsky and Malotersyansky 
massifs is similar to that in zircon IR-spectra of other magmatic complexes of high 
basicity (for example, carbonatites). The revealed differences in—the—spectroscopic 
parameters of zircon from rocks of alkaline-ultrabasic and gabbro-syenite complexes are 
due to the REE content and the ratio of HREE to LREE in the initial melts and to a regular 
change in the magmatic fluids composition and, first of all, of their carbon dioxide and 
water amount. 


SPECTROSCOPIC PARAMETERS OF ZIRCON FROM. NEPHELINE SYENITES 
Lupashko T.M,, IIchenko K.O., Kryvdik S.G., Tarashchan A.N. 


Beryn. Hedesinosi ciehitu YkpaincbKoro wyuta (YI) aBAtoTb Cobor0 NOWMpeHuH THN 
MarMaTH4HMX YTBOpeHb, AKi B acouiallii 3 iHMIMMM JIyYKHAMM NOposamMu i KapOoHaTuTaMu 
@opMy!OTb MacCHBU JOKeMOpiicbKUMX Nopif, raOpo-cieHiToBoro i MyxXHO-yIbTpaocHOBHOro 
KoMivieKciB. Ha cborogHi OKTAOpbcHKUH, IloKpoBo-KupeescbKud i JaBHAKiBCbKMM MaCHBH B 
IIpuazop’i BigHeceHi fo tepworo Komnmekcy, a UepuHiriscbkuu B IIpua30B’i Ta 
IIpockypispcbkuH i AHTOHOBCbKHH B 3axiqHomy [Tlo6ymxi - yo gzpyroro. Hopogu 
MayoTepcaHcbkKoro MacuBy (Cepegue IIpugninpos’a) 3a reHeTHYHHMU OCOOJIMBOCTAMH € 
opHrivasIbHUMH MopofaMy i 1oB’A3aHi AK 3 JIy2KHO-yJIbTpaOCHOBHUMMH (KapOOHaTUTOBUMH) 
KOMIIJI€KCaMH, Tak i 3 raOpo-cieHiToBuMu. Yci BULjenepepaxoBaHi MaCHBU yTBOPHVJINCA 3a 
pi3HHX yMOB reOAMHaMiyHOro pexkuMy, rIMOMHH 3apOJPKeHHA MaTePHHCbKUX pO3iviaBiB Ta 
MexaHi3MiB (iKBayjid Ta KpucTanizayiina Audepenuiawia) ix dopmMyBaHHA (Kpueduk, 
Tkauyk, 1990; Kpuedik, Ay6una, 2005). 3BaxKatouN Ha BeIM4Ye3HHH MpakTM4HHH inTepec Ao 
He@eviHOBMX Ci€HiTIB, AK AKepesia KOMIJIEKCHMX py Ha aJIOMiHii, pigKicHi Metasu (Nb, Zr, 
LREE, Th) Ta in., oco6muBa yBara AocNiMHUKiB IpHkyTa JO BUBYeHHA KpHcTaMOXiMi4Hux 
TapaMeTpiB HaCKpi3HHX aKIeCOpHHX MiHepawiB, AKi MOKYTb CJIyryBaTH BaxKIMBUMU 
iHMKaTopamMu reHe3ucy Ta reoximiyHoi cneviani3zayii yinmux KOoMMIeKciB nopiz, abo * 
OKpeMoro MacuBy. Bucoka CTiIMKiCTb CTpyKTypH B YMOBax MeTaMop®Oi3my i rillepreHe3y Ta 
AoMilika REE poOaTb WHpKOH (AK i alaTHT) OAHMM 3 HaOiJbl CNPHATIMBUX MiHepasiB 
AIA WAX Aocnip»KeHb. Meta poOoTu - BUBYeHHA MeTOJaMu oTourOMinecyeHuii (JI) Ta 
iH@payepBouoi (IU-) cneKTpockonii KpucTamoxiMi4Hux OCcOOJMBOCTeH IWMpKOHy VIA 
OfepxKaHHA indopmanii mpo reHeTH4Hy Mpuposy Horo kKpucTasiB 3a yMoB MOpMyBaHHA 
He@esiHOBMX Ci€HiTIB pi3HHX KOMIVIeKCIB. 
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@MakTH4HHH MatTepian i MeTOoAM jOcTiaKeHHA. JlocnisKyBaIHMCch MOHOdpakuil 
MikpoKpucTanip wupKoHy (0,5+1,0 mM) 3 HedesinoBux cieHiTiB OKTaAOpbcbKoro i 
MasotTepcaHcpkoro Ta IIpockypiscpkoro i ANTOHiBcbKOoro MacuBiB. CnekTpu PJ] BuxiqHHx i 
mpokapeHux (1137 K, 30 xs.) Ha nopiTpi Kpuctamis peecTpyBasiuca B Aiana30Hi 460-700 HM 
npu Y®-36ypKeHHi (A = 365HM) 3a yMOB aTMOChepHoOro THCKy i KiMHaTHO! Temnepatypn. I[Y- 
cCieKTpH B cCieKTpasibHOoMy iana30Hi 1400-7000 cm! BuxiqHux kKpucTaiB WHpKOHy 
oOfepxKaHi Ha Pyp’e-cnekTpomMerTpi Bruker IFS-66, o61aqHaHoMmy I4-mMikpockonom (TexHidHuit 
yHipepcutet, Bepain, Himeyanua). Po3fqinbHa 3faTHiCTb cieKTpoMeTpa 2 cm”!, KiJbKiCTb 
CKaHyBaHb — 200. 

B cnekTpax ®JI, 3a3Bu4uaH, PiKcyIOTbCA WIMpOKi Oe3scTpyKTypHi cMyru (HaniBlwiupuHa 
0,4-0,5 eB) WeHTpiB BHMpOMiHIOBaHHA Ha B/aCHuX AedexkTax [Si04]* -TeTpaeazpis crpyKTypu 
KpHcTasiB, CKlaf, i KOHWeHTpallid AKUX BiOOpaxKye OCHOBHO-JIYKHO-KUCJIOTHI BJIAaCTHBOCTI 
BMiCHMX Nopif, Ta ixHto daliiasibHy MpWHasexKHICTb, 30KpeMa, 3a BMICTOM KpeMHe3emy Ta 
nyris (Jynawko ma iv., 2002). 3a cmyru OJ] BiqnoBigatoTb eeKTPOHHO-AipKoBi WeHTpU: 
SiO4?- (cMyra 3 Amax = 450 HM, 3apaOBa KOMIeHCalliA NOB’ A3YETbCA 3 BUCOKOIO AaKTHBHICTIO 
BOJOBMicHoro 1tOiAy); SiOz” (Amax = 540 HM, AMBaKaHCiA OKCMTeHy 3 KOMMeHCaLiero 3apaAyy 
BakaHciaMu Zr**) i Si03%> (Amax = 600 HM, BakaHcia oKcureHy, CTadiiz0BaHa ioHaMu Y** B 
nosuuii Zr4+) (Tapawan, 1978). B cnexrpax ®JI noBcAKYac peecTpyloTbcA BYy3bKi JiHii 
WeHTpiB BUMpOMiHioBaHHA ioHiB HREE B nosunii Zr*+*: Dy3+-— giana30H BunpoMiHIOBaHHA 
470-490 HM (esleKTpOHHHH Nepexiy, 4F9/2 > °H15/2), 565-582 HM (4F9/2 > 6H13/2) i 661-673 HM 
(4F9/2 > °H11/2); Tb3+ — qiama30H 450-465 HM (°D3—> 7F4); Ers+ — 546-554 um (483/2 > 41152). 
BucoKa iHTeHCMBHICTb MiHi REE Moxe ycnilIHO BAKOPHCTOBYBaTHCb B AKOCTI iHAMKaTOpa 
reoxiMi4HO! cneviamizauii py Ha HREE i Y. PesyaptatTu [U-cnekTpockoni4yHoro AOC KeHHA 
aoTh inopMalLito po cTyniHb KpucTami4HocTi (MeTaMiKTHOCTi) CTpyKTypH WMpKoHy Ta 
ipo pi3sHi THMM KHCHeEBO-BOJHEBUX AedeKTiB — OHn (OH-rpyn, crpyktTypHoi i BakyoJIbHoi 
BOM), AKa CBIQYATb pO 3MiHM i3HKO-xXiMi4HUX MapaMeTpiB MiHepaOYTBOPIOBaJIbHOrO 
cepeJOBUIa B Hpoleci NOC FOBHO! KpHMCTai3zalll WApKOHy B MapareHesnCax i, 30Kpema, IIpo 
BMiCT BOAH y yiroiffax. 

OTpuMaHi pe3y.1bTaTH Ta ix OGrOBOpeHHA. XapakTepHot ocoomMBicTIo OJ] BuxigHUux 
KpHcTaiB WHpKOHy 3 HedeiHOBHX Ci€HiTIB € BACOKa KOHWeHTpallia WeHTpiB SiOz i Si03*, 3a 
yMoB TlepeBarHu SiOz: (SiO2° > Si033-), Ta cniBBiqHOWeHHA SiOz / Si03%- Big 1,7 Wo 4,65 (puc. 1, 
a, cneKTp 2; puc. 2, a i b). 3a 3Ha4eHHAMM WbOro Mapametpy (2,5 - 4,65) yci KpucramM 
IjMpkKoHy 3 MOHOOpakuii 3 IIpockypiBcbKoro MacuBy Ta OKpemi Horo in AUBIAM B MOHOdpakuil 
3 ManoTepcaHcbKoro AyrKe CxoxKI MiK COOO10 Ta OIM3bKi AO WHpPKOHYy 3 pi3HHXx 3a CK/IaOM 
Kap6oHaTHTis Ta inwux nopig (cbosiTis, aibBikiTis, cu0quTiB) UepHiriscbKoro MacuBy. Im 
IpHTaMaHHe O/fHaKOBe BUMPOMIHIOBaHHA ACKPaBO"rO CBITJIO-3eJIEHYBATO-2%KOBTOFO KOJIbOpy, 
a B clleKTpax ®J] — mpakTu4yHa BiACyTHiCTb CMyru WeHTpiB Si04> (450 HM). Llentpu JI ionis 
REE nmposByeHi mule AyKe MasIOiHTeHCHBHUMY JiHiaMu ioHiB Dy?* (puc.1, a, cneKTp 2; 
puc. 2, b, cneKTpH 2,3). 

IHWIa YacTHHa KpHcTaniB WupKoHy i3 MOHOdpakyii 3 HedeninhoBux ci€HiTiB 
MamoTepcaHcbKoro MacuBy 3a O®JI-mapaMeTpaMu nogibHa AO WHpKoHy 3 MapiynouiTiB 
OxtTa6pbcKoro MacuBy (puc. 2a, cnekTp 2; puc. 2b, cneKTp 3) i 4¥iTKO Bigpi3HAETBCA Bil 
posriauyTux Buje. Im BaacruBa sAcKpaBa 6in0-x*KoBTyBaTa JI, intencuBHi sinii 
BHMpOMiHioBaHHA ioHiB Dy+, Tb?+ ta Er?+ B cnekTpax Ta 3Ha4YeHHA cHIiBBiHOWIeHHA 
iHTeHCHBHOCTi cmyr WeHTpiB Si02 / Si03% B Mexax Big 1,7 yo 2,6. Uirka crpyKTypa 
iHTeHCHBHMX JiHiM ioHiB REE B cnekTpax NpHpoAHHX i MpoxKapeHux KpHcTaiB WAPKOHy 
OxtTa6pbcbKoro i MamnoTrepcaHcbKoro MacHBiB CBiIQZYMTb MpoO BHCOKHHM  cTyniHb 
KpHcTasivHicTi IXHbOoi CTpyKTypH. 30arayeHi REE KpucTasM WupKOHy MX BOX MaCHBiB 110 
cBoim QJI-mapamMeTpaM BigfmoBiqaloTb WupkoHaM 3 Nb-Ta-Zr-HREE pogosuuy syxHux 
cieHiTis (A30BcbKoro, KaTyriHcbKOro Ta iH.). 
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3a JaHuMnu IU-cnextTpockonii AoOpe po3yzineHi cmyru obepToHisB i KomOiHaviMHUX TOHIB 
KOJIMBaHb TeTpaegpis [SiO4]* Tako BKa3yIOTb Ha BHCOKMHM cTyNiHb KpucTasi4HocTi 
yupKouy 3 ManoTrepcaHcbkoro Ta OKTAOpbcbKOrO MacuBiB (puc. 3). Aewlo HwKINH — Mae 
WMpKoH IIpockypiBcbKoro MacHBy i YaCTKOBO MeTaMiKTHMM € KpHCcTasI 3 AHTOHIBCbKOrO 
(puc. 1b). B o6nacTi BaneHTHUX KONMBaHb rpyn OHn cnektTpy pi3HHx iHAMBIAIB WHpKOHy 3 
MasloTepcAHCbKOrO MaCHBYy BiApi3HAIOTbCA 3a CHIBBIHOWICHHAM iHTeCHCHBHOCTi By3bKUX 
CMyI NoriMHaHHA B Aiana3s0Hi ~3560 - 3620 cm! Ta 3HadHO WIMpwiMx — B YacTOTHOMy 
iHTepBani ~3100 - 3490 cm! (puc. 3), aKi, Bilpori4qHO, NOB A3aHi 3 BAJIEHTHHUMU KOJIMBaHHAMU 
OH-rpyn (vOH) i Moseky cTpykKTypHO 3B a3aHOi BOAM (vH2Ocstr), BiqnoBigqHo. CneKTpu 
OKpeMHXx KpucTaiB 3i CMyraMu NorsmMHaHHA OH-rpyn i crpyKTypHo 3B A3aHO! BOA O1M3bKi 
0 C€KTpiB WHpKoHy 3 MapiynosiTiB OKTAOpbcbKoro MacuBy, ale B OCTAHHiX BOHM jello 
iHTeHCMBHili. 3 inWIoro 6oKy, 3a xapakTepom IU-cneKTpiB B Aiama30Hi BasJIEHTHUX KOJIMBAaHb 
KHCHeEBO-BOJHEBUX edeKTiIB WHpKOH OKTAOpbcbKoro i MasoTepcaHcbKoro MacuBiB 
nosiOHHH AO WHpKOHy 3 iHWWMX MarMaTHYHHX YTBOPeHb BUCOKO! OCHOBHOCTI (Halpuksia, 
KapOoHaTuTis). B [4-cnexTpi WupKoHy 3 AHTOHIBCbKOorO MacuBy clocTepiraeTbca sIMUe 
iHTeHCHBHa WMpoKa cmyra ~3440 cm! 3 nmeuem~3240 cm'!, Wo 3a CBOiIMM CeKTpaJIbHUMU 
XapaKTepMCTHKaMH BiANOBi sae BOA y BKIIOUeHHAX (H20inci) (puc. 1b, cnextp 1). 
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PucyHok 3. [¢-cnekmpu yupkouy (300 K) @ cnexmpanbHomy diana3o0Hi 1400-4000 cm is 
Hegeinoeux cieHhimie Manomepcaucokozo macuey (la, 1b i 1c - pi3Hi Kpucmanu) ma 
mapiynoaimie (2a) i 2zabpo (2b) - OkmsbpeceKozo. 


BHcHOBKH. 3a pe3ybTaTaMH AociipKeHHA DJI-MapaMeTpiB WHpKOHY MO*KHAa 3poOuTU 
BHCHOBKH, WO HedenihoBi ci€HiTH JY2KHO-yJIbTpaOCHOBHOrTO KOMIVieKcy (HallpukKJaJ, 
IIpockypiBcbKuH MacuB) XapaKTepH3y!OTbCA BMiCTOM BUKIIOUHO LREE, Toi aK aHasoriyHi 
nmopoyu rab6po-cieHiTroBoro Komisekcy — HREE Ta Y (OkTa6pbcpkKuii Macus). Le, Hatinepute, 
TIOB’A3aHO 3 KOHWeHTpatier REE i Y, cnipBiqHoweHHAM LREE / HREE y BuxigHMx po3iviaBax, 
ix 3aKOHOMipHO!IO 3MiHOIO B IJHOMHHUX Tpowecax Ta cniBBiZHOWIeHHAM BMiCTy 
ByIJI€KHCJIOTH i BOAN y cKagi Psroivis. AK NoKa3aiM NpoBeseHi AOcIAKeHHA, Bapiayil Wux 
TapaMeTpiB MiHepaOyTBOpPIOBaJIbHOrO CepeAOBUIa HahOibu YiTKO MpOABeHi 3a YMOB 
@opMyBaHHA MasioTepcaHcbkKoro MacuBy. KpuctTami3zayid WApKOHy 3 MacuBiB Nopifz, o60x 
KOMIII€KCiB MpoxofWla B YMOBaX HH3bKOi PyriTHBHOCTi OKCHreHy (BHCOKa KOHIeHTpallia 
yeHTpis ®JI SiO2 i Si033- ) i BiqHoBHOoro pexumy gsroigis (iHTeHCHBHi cmyru VOH B IU- 
cileKTpax). 
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COCTAB NOJIEBOFO LIMATA H3 FPAHATOMAOB BEJIOKYPHXHHCKOLO MACCHBA, 
TOPHbIN AJITAN 


Mamoikuna M.E. 


Cankm-Ilemep6ypeckull 20pHolul yHueepcumem, Cankm-Ilemep6ypez, Poccus, 
emamikina@mail.ru 


The author studied feldspars from granitoids of the Belokurikhinsky massif. A sequence 
was noted in the change in the composition of plagioclase during the change of rocks. 
Granodiorites are characterized by andesine, and leucogranite is characterized by albite. 
It is concluded that there is a consistent crystallization differentiation. 


COMPOSITION OF FELDSPAR FROM GRANITOIDS OF THE BELOKURIKHINSKY MASSIF, 
GORNY ALTAI 


Mamykina M.E. 


Bctymienve. betoKypHXHHCKMM MaCcCHB - HHTpy3MBHbIM KOMIIIeKC rpaHHTOHOB, C 
KOTOPbIMM CBA3aHO Pe/KOMeTaJIIbHOe OpyfeHeHve (GepHJIMH, BObOpaM, JMTMH, TAaHTas 
uv yp.) (Baadumupoe u Op. 1996). JjaHHbIi MaccMB UW pA WTOKOB (OcoKHHCKHH, 
KypaHoscKkui, YepHoBcKui, TOUMJIbHbIM, COCHOBCKHM) BXOAAT B CocTaB beOKypHXHHCKOrO 
IlIyTOHa, KOTOpbI pa3BUT B MexKypeyube AHyi-IecuaHaad UW MMeeT WIOMIayb OKO 500 KM2 
(Jleoumbee, 1969). B cocrape BesIoKypHXHHCKOrO MaCCcHBa BbIeAIOT 3 da3bl BHeApeHuaA: 1 
@a3sa - rpaHogMopuTpi; 2 da3a - OHMOTHTOBbIe TpaHHTbI; 3 da3a - OMOTHTOBbIe U 
ABYCJOJAHbIe JIeHKOrpaHHTbl, YMepeHHO-WeOuHble JWeMKOrpaHUTbl. KWJIbHbIEC 
OO6pa3s0BaHHA pefCTaBsieHbl pyJOHOCHbIMM erMaTuTamu (Iycee u_ dp. 2008). 
AKTyaJIbHOCTb MCCIe{OBaHHA MaCCHBa CBA3aHa C TeM, 4TO OH ABJIAETCA PYAOHOCHbIM U 
XHMMYeCKHH WM MHHepaJIbHbIM COCTaB rpaHHTOB HeEOCTATOYHO MCCIeOBaH. 

MeTogbl uccreyqoBaHHA. OTOOpaHo 30 oOpa3loB AVIA UCcIefOBaHuA, H3 HUX: 2 - 
rpaHoyMoputpl, 18 - OvoTHTOBbIe rpaHuTbl, 10-neHKorpaHuTHl. Jia KaxKAorO Obpa3ila 
M3rOTOBIeH WHd Ha KOTOPOM OOHapyxKeH HW OTMEYeH NOMeBOHK WMaT AIA Nocesyroujero 
uccylefoBaHHA. OnpeseseHve ocObeHHOCTeH COCTaBa MWlarMoKJa3a HW KaJIMeBOro MOeBOrO 
WnMaT 10 rylaBHbIM 3JIEMeHTaM MpOXOMJIO Ha 3JIEKTPOHHOM MuKpockore JEOL JSM-6510LA c 
3HeprogsucnepcwoHHoH cucTtemow JED-2200 (SEM-EDS) Bp UIT PAH c npupezenuem 
pe3yJIbTaTOB aHasu3a K 100 %. YcnoBuA CbeMKH JIA JVIEKTPOHHOFO MUKpockona JSM-6510 
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LA (MITA PAH): yckopstoulee HampsxKeHve KaToja 20 KB, dokycHoe paccTosHHe 10 mM; 
AWaMeTp ydKa IIeEKTPOHOB 3-5 MkKM. UccaegqoBaHve Mpo6 Ha paCTpOBOM 3/1eKTPOHHOM 
MMKpockone OcylecTBIAJIaCcb NepcoHasiom MIT] PAH (anamutuxk O.JI. PanaHkuua). 

Pe3yjIbTaTbI UcceqoBaHHa. B xoye UccleqOBaHHA NONeBbIX WMaTOB Nos 
MUKPOCKONOM ObIJIO OTMEYEHO, YTO AIA TpPaHOAMOpUTa XapakTepeH MlarMokKsia3 c N2 29-34, 
JIA OAOTHTOBbIX TpaHHTOB XapakTepeH MarnoKyia3 N° 21-27, a 7A MeWKorpaHuta — Ne 9- 
14. Pe3yibTaTbI NOJyYeHHbIe MO ONpeseyieHHlO XMMMYECKOTO COCTaBa MOJIEBbIX MWMAaTOB 
mpefcTaBsieHbl Ha TpowHOH AMarpamMe Ab-An-Or (puc.1). Ha faHHow AMarpamMMe 
HaOyllofjaeTCA YeTKOe pa3yeneHve MOMeBbIX WHaTOB NO Nopogam. Jia 1 u 2 dasbl 
XapaKTepeH aH/Jje3HH, HO IpeHMylleCTBeHHO OH XapakTepeH VIA 1 ca3bl, AA 2 ca3bl - 
omuroksia3. Jia 3 da3bI XapakTepeH aIbOUT-OMTOKNa3. Ha OCHOBe MOJIYYeHHbIX JAHHbIX 
MMKpO30HAOBOrO =aHaJIM3a = WWlarMOKJIa3.- «= MMeeT =9yCTOMYMBbIM §=©CcOcTaB--COrIaCHO 
pa3HOBHAHOCTAM, HO TakKe B COCTaBe HaOsi0fjaroTca mpuMecn (FeO, MgO). Ilosyueu cocTaB 
MMHepaJioB HM 110 pe KYM 3JIeMeHTaM. OTMeYaeTCcaA POCT B COAep2KaHUH Cr 4 - 61 ppm, Li 0.04 
- 6 ppm u yopisannue Sr (oT 610 go 5 ppm), Ba (oT 64 Ao 1 ppm) oT NepBodu K TpeTbel dase 
nopog. Uro KacaeMO KaJIMeBOro NOMeBOrO WinaTa, TO AVIA BCeX NOpos, XapakTepeH CaHAMHH, 
OpTOKJIa3 HM MMKpPOKJIMH (H3y4ad NOpOsbl Ha MaKpOypoBHe ObIIM OTMeYeHbI MOJeBbIe 
WMaTbl CBeTI0-6e0ro, ceporo MW KpacHoro wBeTa). B MMKpOKIMHaxX MepBow da3bl 
BcTpeyaroTca npuMecu FeO, BaO (0.35% u 0.23% cooTBeTcTBeHHO), B 3epHax BTOpOH pa3bl B 
KadeCTBe IIPHMeCH BbICTyNaeT TOMbKO BaO (fo 0.33%), a B 3epHaX MUKPOKMHa M3 TpeTbeli 
da3bl IpuMeceh He ObIIO OTMeYeHO. UTO KacaeMo cosep»xKaHHH Pe/KUX 3JIEMEHTOB, TO VIA 
MUKPOKJIMHOB XapaKTepeH POcT OT NepBOH K TpeTbei daze rpaHuTousos Li (0.4 =42 ppm) u 
Cr (2 - 73 ppm), Kak HM AVIA WlarvoKs1a3oB. 







Ab 


PucynHok 1. Juazpamma Ab-An-Or 0a nofeeoix wnamoe u3 epaHumoudoe benokypuxuHckozo0 
maccuea. 


3ak04eHHe. Pe3yibTaTbl MCCIeMOBaHHA XMMMYECKOFO COCTaBa MOJIEBbIX IWMATOB 
noKa3aJIM, YTO MpOMCXOAMJIO NOCcTeNeHHadA KPHCTaMM3alMA M3 paciiiaBa WaruOK1a30B U 
KaJIMeBbIX MOJIEBbIX WiMaTOB. TaK Ke HCCefOBaHHe NOMeEBbIX WIMaTOB MOMKeT NMOMOYb pH 
onpeseyeHuu a3bl MaccuBa. JlaHHbIA BbIBOJ, MOXKHO UCNOIb30BaTb B TO BpeMA, Kora 


42 


MinGeolntegration XXI - 2021. Big Minepanorii i feorHosii go Teoximii, Ilerpo.sorii, feonorii ta Teodi3uKu: 
odyHAaMeHTaJIbHi Ta WpukKsagHi acneKTH XXI cToniTTA 


OTCYTCTByIOT J{pyrve KpuTepuu, pa3yensouMe Toposbl mo da3am. Jia aHHoro 
MCCIeJOBaHHA MoOsyyeHoO, 4TO Gosee cCpefAHve MWarMoKJia3bI (AaHAe3HH) XapaKTepHbI VIA 
6oslee CpefHe-KUCION NOposbl — rpaHosMoputa, oMroKa3 XapaKTepeH AIA OMOTUTOBbIX 
rpaHHTOB, a abOUT-OMTOK a3 AIA JIEMKOrpaHuta. 

BaarogapHoctrn. ABTOp BbipaxkaeT OslarofapHocTb C.I.Cky6nosy, E.BJleBamosoin, 
O.J1. fananKunon (MITA PAH). 
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META-AHAJII3 FEOJIOFI4HOI IH®OPMAIINI 3AXI HOI YACTHHM YKPAIHCbKOrO 
WATA 


Mopo3 €.C., Ckakyu 1.3. 


/Ioeiecbkuu HayioHanbHul yHieepcumem im. Ileana Ppanka, /1veie, 
yevhenii.moroz@Inu.edu.ua 


The result of the meta-analysis of geological information of the western part of the 
Ukrainian Shield is an interactive geological map of the crystalline basement at a scale of 
1: 200,000 and its description. The map was built using (NACSN 2005) principles in the 
QGIS environment. It is based on the state digitized geological maps at a scale of 1: 
200,000 and publications for the last 70 years. The GIS system allows visualisation of a 
wide range of geological data (lithodemic units, structural parameters, faults, isotopic 
age data, mineralogical and petrochemical analyses), as well as the location of rock 
outcrops (natural and anthropogenic), boreholes, etc.). The system will allow each 
registered user to edit and add information to the database. 


META-ANALYSIS OF GEOLOGICAL INFORMATION OF THE WESTERN PART OF THE 
UKRAINIAN SHIELD 


Moroz E.S., Skakyn L.Z 


Bctyn; AHasi3 nonepesHix AOc1i2>KeHb, POPMyJIOBaAHHA NpobJ1eMH, aKTyaJIbHiCTb 
ii BupilieHHa, 3afa4ui AOciAKeHHA.KpucTaliyHHi dyHAaMeHT 3axifHOl YaCcTHHU 
YkpaiHcbkoro WHTa CKiageHHH MeTaMOp@idHHMA Ta MarMaTHYHHMH KOMIIJIeKCaMU 
TlepeBaxKHO [MasleonpoTepo30K0, B MeHIWiM Mipi HeoOapxelo i3 He3HaYHHMUM pewiKTaMU 
ybTpaMagivHux, MadidHux Ta OCcafOBMX KOMIMVieKciB Maneoapxero (Ilep6aKoe, 2005; 
I[ep6ax u Op. 2005; Wfep6ax u dp. 2008). Kpuctranianun dyHfaMeHT mepeKpuTui 
BePXHbOMpOTepO30HCbKUMH i MOJIOAWIMMU OcaJOBHMH Nopoyjamu. 
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AljocniqHUUbKi Ta NOKaJIbHO MOWYyKoBi i KAPTYBaJIbHi poOOTM POOOTH B Wbomy perioni 
TPUHBalOoTb OCTaHHi 150 poxis. B pi3sHi mepiogu yacy indopMalia 3anmucyBanacA 3 
BUKOPHCTaHHAM pi3HHx KOHLenil Ta igen. 

Tepmi 3ag0KyMeHToBaHi ocniqHuybKi poboTH no AocnAi~*KyBaHii TepuTopii 
NOUMHAIOTh 3ABJIATHCA Ha MouaTKy XIX cropiyua. B nepiog uacy 3 nepmoi nyOmiKayii 70 
Hallux AHiB Oyo ONyOiKOBaHO O6/1M3bKO 9 coTeHb pooiT. 3 aKux 55% Oa3ayloTbcA Ha 
BlaCHHx ocriy~KeHHAX (MiCTATb TepBHYHHe Kepesio indopmawii), Ta 45 % podiT 
TpYHTYIOTbCA BUKJIIOYHO Ha JOCIAKeEHHA NoMepeAHUKiB(puc. 1a). 

TeosorivHi KapTH CepefHboro MacliTaby «TpbOx-BepcTOBi» NoYaJIM ApyKyBaJIuca B 30 
pokKax MuuHysioro cTropiyya. IIpote 3royoM, B 40-x poKax NepexoAA4H AO METPHYHO! CHCTeMH, 
TPbOX-BepcTOBi KapTH 3aMiHHIM ABYXKiJIOMeTpOBKH (puc. 16). Ha faHuu 4uac TepuTopia 
NOBHicTIO MOKPHTa KapTyBaHHAM MaculTaby 1: 200 000 (20 apxymis), Ta Micyamu 3 
ApioHimor AeTanizayiero KapT MiB KimoMeTpoBoro MaciulTaby. ApKywi KapT dyHAaMeHTy 
IpyHTyBaJIMcaA Ha pi3HHxX cCTpaTMrpadiyHux CxXeMax, BKJOUaIM JOKaJIbHi CTpaTurpadiyHi 
NiApo3sAVid, Wo He MpocrexkyBaIMcA Ha cycifHi TepuTopil. KapTH TaKooxK pi3HATbCA 3a 
CTWJICTHKOW, eTaJIbHicTIO BUBYeHHA. B  O6araTbOxX BHMaf{Kax MiK ABOMa cycifHiMu 


apKyllaMH CNOcTepira€TbcaA He CyMICHICTb reoJIOri4HHX rpaHUb. 
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a) 6) 

PucyHok 1. a) Tpadik demoncmpye kifbkicmb eunyweHux nybAikayiu KOCHO2Z0 muny @ 
npomixcky 1815-2020. Cmoenuuk noka3ye kKiAbKicmb’ eunyweHUuXx KapM @ npomizcKy 5 pokie. 
Koaip cmoenuuky: cuniti - ny6sikayii ski 6a3yrombca eUuKAWOYHO Ha OocaAIOHCeHHA 
nonepeouukie; 4uepeonull — nyOikauil, Aki Oa3ylombcsA HA B/NACHUX JOCAIOHCeEHHAX (MicmaAMb 
nepeuHnHe Oxcepeno ing@opmauii); 6) 'padik demoncmpye kKiibkKicmb eunyweHUuXx KaPM KOIHCHOZO 
muny @ npomixcky 1925-2020. Cmoenuuk noka3ye KiAbKicmb eunyweHUuXx KapM 6 npomincky 5 
poxie. Konip cmoenuuky eka3ye Macwma6oé Kapmu: cuHiti- 1:126 000 (mpoxeepcmoei); 
yepeounul — 1: 50 000; 2xcoemuu; 1:200 000. 


KapTu kpucTamivHoro @yHAaMeHTy I'pyHTyBaJIMCcA Ha CTpaTurpadiyHit KoHLenLil, aKa 
nepesOauaa, WO KapTy!OTbcA Tisla OcafOBUX Ta BYyJIKaHiYHHX Nopiz. nizwqanux 
MeTamMopdi3my i3 30epexeHHAM (xoY¥a 6 YacTKOBO) cTpaTurpadiyHoi NociAOBHOCTI, WO 
JO3BOJIAJIO BAKOHYBAaTH CTpyKTypHi Noby0BH, 30KpeMa BUAIMATH CKIagqyacti CTpyKTypH. 

Ha jaHHuu Yac BiOMO, IO MopMyBaHHA MaseompoTepo30icbKux (/joKemOpiiicbKux) 
MeTaMOpQ@idHHX Ta MarMaTH4HHX KOMIVIeKCiB 3axifHOl YaCTHHH YkKpaiHcbKoro wWMTa 
BiQOyBaJsIOCA B YMOBaX HW)KHbO] KOHTHHEHTAaJIbHO! KOpH (rMOHHH NOHag 25 KM) pH Kowisiil 
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KOHTHHeHTaJIbHUX O0KiB CapmaTii Ta Bastii (Bogdanova et al. 1996) i3 noganbuuM 
amimtTom yo 12 i MeHule KM. 3a CydaCHHMM yABJICHHAMH, KOWI3iMHi Mpowecu B HWKHI 
KOHTHHEHTaJIbHiM KOpi XapaKTepH3yIOTbCA KaHasi3Z0BaHHMH TOPH30HTaJIbHAMU NOTOKU 
nopig, (Dewei 2008)3a Takux ymoB, cTpaTurpagidHi B3aeMOBIQHOCHHH MiK TivlaMu 
BTpaualoTbcA, a FOMiIHYIOUMMU YMHHUKaMHI, WO BU3HAYaIOTb OYAOBY MaCHBy NOpif, CTalOTb 
ix peooriuHi XapakKTepHCTUKH, WO, 3i CBOrO GOKy, KOHTPOJIFOIOTbCA CKIafOM Mopiv, Wo 
nigyaroTbca MeTamMopdi3my, P-T-ymMoBamu, CTyNiHHIO MiaBseHHA. MacuB po3fisideTbcA Ha 
®parMeHTH, po3AivieHi 30HaMM TWiacTH4HO! Teuii, Wo ChocTepiraljoTbcA AK TOHKOCMyracTi 
rHelicu. PparMeHTH po3spi3HAIOTbCA HaOOpoM Nopig, NeTpOOri4HHMU Ta MiHepaloriyHHMu 
XapaKTepHCTHKaMuH. Came ji XapaKTepHCTHKY, a CaMe MiHepaJIbHUH CKJIay Noig, Habip nopiy 
Ta 1X CTPyKTypHO-TeKCTypHi NapaMeTpy, CnHiBBIMHOWIEHHA MeTaMOp@i4yHO! Ta MarMaTHYHO! 
KOMNOHEHT JIATJIM B OCHOBY NepeiHTepnpetauil reosorivHol indopmail. 

IIpu no6yfosi inTepakTHBHOI KapTH KpucTani4Horo dyHAaMeHTy MM HaMaraJiMca 
no3s60yTucA BCix Hey3ros~KeHOCTeH Ta MpHTpHMyBaMcb ofHiel cTunicruKu. Hamu 
KapTyBaJIMcA NeTpofAMHaMiyHi OAMHUI, AKi BiINOOpaxKaloTbh MeTaMOpQOi4yHi Ta MarMaTHYHi 
MlepeTBOPeHHA Ta y3FrOJPKYIOTLCA 3 JAHMMH i30TOMNHO! reoxpoHovsorii. MeroguKa BUiIeHHA 
neTpOAMHaMiyHHX OFMHMUb BiANoBifae MpHHWMNaM NooyAOBM reouoriMHHxX KapT VIA 
KpHcTai4HHX UWMTIB, MpHhtHaTux North American Commission on_ Stratigraphic 
Nomenclature (NACSN 2005) 

@MakTH4HHK MaTepial Ta MeTOAOJOriA AOCIiA2KeHb; OTpHMaHi pe3y1bTaTH, ix 
o6roBpopeHHa. 3axiqHa YacTHHa YKpaiHcbkKoro WMTa BKIHOYae 4 NpoBiHuil: BosMHCcbKa, 
Tlogimpcbky, PocHHCbKO-TIKHUbKUH, by3bKy Ta 1 cyTypHy 30ny: losoBaHiBcbKa (pu. 2). 


Osnitske-Mikashevychi ig neous belt. 





Bopornex 
° 


Kijev 


XapbKOB 


Nontasa 


SlyraxcK 
. 


Moldavija 


y Knyx-Hanoka Ficw y WRLC Golovaniv zone 
j n ‘ . 


Poctos-Ha-flony 


. 


PymMyHia 


pacHofap f 


PucyHok 2. [la Kapma demoucmpye po3mawyeaHHA YKpaincekKozo wuma Ha Google kapmi ma 
20Noeui Apxeticbki ma IIpomepo3otcbki npoeinuil ecepeduHi Hbozo. Inq@opmayia npo npodia na 
npoeinuii e3ama (Tunmoe 2012). 


Meta-aHawi3 NpOBOAMBCA B Me?Kax BCix TepHTopil, OKpimM BomMHcbKoro MeraOJIOKy. 
Po6oTa BHKOHYBaJIacA B HACTYNHIA NOCMIOBHOCTI: 

e aHani3z smiTepaTtypHuxX Ta KapTorpadiyHux ypKepen indopmayii, po3spobOKa 
HaMMeHyBaHb eTpOAMHAMiYHHX OMHHUb Ta MpvBA3Ka fo icHytoO4uMx YreosoriMHUx 
KOMIJICKCIB; 

e OJbOBi eKcHeAuuiMHi AocniqKeHHA (O3HAMOMJIeEHHA 3 OYOBOIO OCHOBHHX 
neTpojMHaMivHHXx OAHU); 

e¢ olMdposka reosiorid4Hix KapT Ta 3aNOBHeHHA AaTPpHOYTHBHHX TaOJIMUb. 
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Pe3yjIbTaTOM poOoTH € poeKT «Map.qgs» (puc.3) (O3HaHMOMHTHCb MOMKHAa 3a 
nocujaHHAM http://surl.li/acjom) BuKOHaHHM B MporpaMHomy nakeTi QGIS. Bci datnzu 
mpoekty («Map.qgs») 1poeKTyBaJioca B cHcTemi KoopyuHatT WGS84. 


Kam'yanets-Podil’s kyi 
Kam AneLUb-TloninbcbKun 
* 





py 





PucyHok 3. Oznadoea 2eonoziuHa iHmepakmueHa Kapma 3axidHoi 4YacmuHu YKpainceKozo 
wuma pa30M 3 npupodHuMu i AHMponozeHHUMU BiOCAOHEHHAMU. 


Indopmayia 71a No6yyZOBM WHdposoil Bepcii reonoriuHoi KapTH AOKeMOpito 3axifHOI 
yacTHHH YkpaibcbkKoro wWMTa 6pasuca 3 «JJEPPKABHHUX FEOJIOTIWHUX KAPT 1:200 000» , 
«reOJIOTiWHHX KapT MacuiTa6y 1:50 000», 3 akuMM MO?KHa O3HavomUTHCA Ha TeoindopM 
YkpaiHa»; a TaKOK onyOiKOBaHO! iTepaTypU (3 NOBHUM MepeiKOM MO%KHa O3HAMOMUTHCh 
3a NocMaHHaM http://surl.li/acjom). 

BucHoBKKH. [HTepakTHBHa reooridva KapTa KpHcTaiqHoro dyHAaMeHTy JWeMOHCTpye 
HOBI NOrMIAgM WOO MpMHYMMiIB KapTyBaHHA Ha YkKpaiHCbKoMy UIMTi. BoHa AO3BOJIAE 
Bi3yani3yBaTH BeJIMKUX MaCHB reo/JOridHux AaHux (NeTpOAMHAaMiYyHi OAMHULi, poO3sioMy, 
BIJCJIOHEHHA, CBEPAJIOBHHU, CTPpyKTypHi MapaMeTpu, reoxpoHowsorito, NeTpoximiro), woro 
He€MOKIMBO 3poOHTH Ha TpasMuiwHux KapTax BHacsiqoK Ix OOMexKeHOcTi. CucTemMa 
J{O3BOJIATb KOXKHOMY KOPHCTyBa4dy BHOCHTH paBKH Ta AOJaBaTH inpopmMalito B Oa3y AaHHMXx. 
Ha JaHWH MOMeHT AOCTyMHa JIMWIe YacTHHa BMICTY. 
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KAMEPHI NETMATHTH KOPOCTEHCbKOLO ILIYTOHY - HEMHHYLUE ADKEPEJIO 
KOIITOBHOFO KAMIHHA B YKPAIHI 


Haymko I.M.1, Boek 0.11.2, Akoeneea B.B.3 


1THcmumym 2eo/ozii i 2eoximii 2oprouux konanuH HAH Yxpainu, 
JIoeie, igggk@mail lviv.ua, naumko @ukr.net 
2BoAuHcbkull Hayionanbuull yHigepcumem imeni /leci YkpaiHku, 
JIyybk, geologygeochemistry@gmail.com 
3Jlepxcaeua ycmanoea «My3eti kowmoeHozo i dekopamueHo20 KaMiHHA», 
Xopowie #Kumomupcokoi o6aacmi, muzey_vv@ukr.net 


It is shown that the crystallization of topaz, beryl and morion with ideal crystal 
morphological and gemological parameters in chamber pegmatites of the Korosten 
plutone took place under specific physicochemical conditions. Perfect individuals of 
precious and semiprecious stones and rich collection material are of interest to scientists, 
jewelers and collectors, as well as geotourists. Thus, the chamber pegmatites of Volyn 
area are an the only base and immediate source of topaz and beryl and jewelry and 
piezo-optical quartz, an outstanding geological and—mineralogical_monument- a 
promising and attractive geotourism object in of Ukraine. 


CHAMBER PEGMATITES OF THE KOROSTEN PLUTON=THE IMMEDIATE SOURCE OF 
GEMSTONES IN UKRAINE 


Naumko LM., Vovk O.P., Yakovleva V.V. 


Bcryn. Toma30-mMopioHoBi KaMepHi NerMaTuTH KopoctTeHcbkKoro MiyTOHYy (niBHi4dHO- 
3axiffHa YacTHHa YKpaiHcbKoro WMTa), MpocropoBo i reHeTHYHO NoOB’AZAaHI i3 rpaHiTHHMU 
iHTpy3iaMu MaJIMx ryMOUH (/la3zapenko u Op., 1973), Bin3HadaloTbcA CHeuMdiyHICTIO 6yAOBU, 
6araTCTBOM i cBOEpiAHiCTIO MiHepaJIbHOrO CKJlafy, HAABHICTIO BeEJIMKHX, IpO30pHXx Ta 4y OBO 
OrpaHeHUx KPHCTasiB KOWITOBHOTO i HaNiBKOWTOBHOrO KaMiHHA, OaraToro KoJeKuiMHOrO 
Matepiaty (BacuauwuH  ma_ in, 2001; Mysel...,2006;  Pavlishin, Dovgyi, 2007; 
Axoeneea, Baactox, 2011). We - Bu3HauHa reosioriuHa i MiHepanoridHa Mam’ATKa YkpaiHu, 
nepcieKTHBHUH i IpHBaOMBUU OO’EKT reOTypH3My. 

AHasliz NonepeAHix AOCIi7>KeHb, POPMy.11IOBaHHA TpoGsIeMM Ta aKTyaJIbHicTh fi 
BHpiwieHHA. Pe3yibTaTH UMCIeCHHHX ociKeHb 3 MpoOseMH BUCBITIeCHO B 
y3araJIbHIOBaJIbHUX MpayaAx (Heanymuwun u_ Op. 1957; Minepanoymeoprowii..., 1971; 
Jlazapeuko u Op., 1973; Pavlishin, Dovgyi, 2007 ma in.), 30KpeMa i B OpHriHaJIbHUX ABTOPCbKUX 
Matepiajax (Haymxo, 1986; Akoeneea, Kamenuyk, 2004; Naumko, 2006; Haymko, 2006; 
Boek, 2016; TlaenuwuH ma in. 2017; Haymxo ma in. 2018 ma in.). OfHaK y HMX He 
aKIJEHTOBaHO Ha TOMY QakKTi, WO KaMepHi NerMaTHTH € IipaKTHYHO EAMHHM peaJIbHHM 
HeEMHHYLIMM JpKepeJIOM KOLITOBHOrO KaMiHHA B YKpaiHi, AKe BAPTO PO3BUBATH i NOBepTaTH 
B aKTHBHY rocnofjapcbky AissIbHicTb. TOMy HabyBae aKTyaJIbHOCTi NoTpeba B OWiHWi BHECKy 
AOCIiAKeHb KAaMepHHX NerMaTHTiB BOMMHCHKOrO pOAOBULa y Ni3HAHHA WMX YHiKaJIbHUX 
YTBOpeHb WOO BIATBOPeHHA NerMaTHTOBOrO polecy Ta Micl|A y HbOMY ToMa3y, Oepuy i 
MopioHy 3 Oriay Ha IXHi MiHepaOro-reMOVJIOFi4Hi BJACTMBOCTI i MpakKTH4He 3HAYeHHA AVIA 
PO3BUTKY FOBeJIpHO! MPOMHMCAOBOCTI B YKpaiHi. 

@MakTH4HHH MatTepia.. JlitepatypHi Ta aBTOpcbKi MaTepiaJIM BABYeHHA KOLWITOBHO"O i 
HalliBKOWITOBHOrO KaMiHHA KaMepHAx MerMaTHrTis. 
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MetTogooria Oc AKeHb. AHaJi3 i y3arasIbHeHHA JaHUXx 3 reHesucy Ta MiHepasoro- 
reMOJIOFi4HUX BJACTHBOCTeH TOMa3y, Oepuy, KBapLly. 

OTpuMahi pe3y1bTaTH, ixHE O6roBopeHHaA. 

Cmucaa xapakmepucmuka 2eofo2i4uHoi G6ydoeu i noxoddtteHHA KaMepHux 
neemamumie. KaMepHi lerMaTHTH KopoctTeHcbKoro IJIyTOHY PaHHbOMpoTepo3oNcbKoro 
Biky (Co6onee, 1947) npuypoyeHi 40 30H KOHTAaKTy APiOHOOBOIAHHX BiAMiH rpaHiTiBs [1 i Pe 
Ta OCHOBHHX nopig i bopmMyBasuca 1p BiAOKpeMMeHHi Bi, rpaHiTHOro po3miaBy Poi sis, 
CKyNYeHHA AKMX i eKpaHoM rpaHiTip [1 Ta OCHOBHMX Nopiz, cTaBajIM 3apofKamMu 
nerMaTHTOBUMx ocepeyKis. BaacHe 3MilllyBaHHA QtoigiB rauv6uHHOrO § (MiAKOpoBoro) 


NOXOJKeHHA, 30arayeHux H20, CO2, HF Ta in., - mposyKTamu fedsmtoigqu3ayii MarMu AK 
KucIOro, TaK i OCHOBHOrO (6a3HTOBOrO) CKaAY, WO NPHNMBaIM NOTYKHUM BosoyapcbK- 
BoJIMHCbKUM ryIMOMHHUM po3JIOMOM, i oi 7iB rpaHiTHoro pos3mvlaBy 


(Minepanoymeoprowiui..., 1971; Jla3apeHko u_ dp.,1973; Bo3naK, 2003; Haymko, 2006; 
Bo3nak, Ilaeauwun, 2008) cipuano dopMyBaHH!lO KaMepHHX MerMaTHTiB 3 M’€300NTHYHOIO 
CHpOBHHOW UH KOWTOBHMM KaMiHHaM. BugialoTh TPM THN NerMaTHTOBHx Tin (/lazapenko Uu 
Op., 1973). lo HatiBigomimmx i HAMMpOAYKTUBHILUIUX 3 BAZO6yTKy KaMeHeOapBHO!l CHpoBHHU 
HajlexKaTb MOBHOAMdepeHyihoBaHi nermaTuTu III Tuny (3Bepxy BHH3: rpadidua, 
nerMaToifHa, MObOBOWMaATOBAa i KBapllOBa MiHepayIbHO-CTpyKTypHi 30HM, KaMmepa 
(3aHOpull), 30Ha BUJIyroByBaHHaA. Kamepa (ofHa a60-KisibKa) OCATae 3HAYHUX po3sMipis i 
MiCTHTb KpHCTaJIM KBaplly, TOMa3y, bepusy. Came 40 KaMep puypouedi riraHTcpKi inqUuBIAN 
Tona3sy i 6epusy (He KaxkKy4YH Mpo KpHcTasl KBaply Macor yo 10 TOHH), cepey HUXx 
yHikaJIbHUH KpucTan Tona3sy Maco 117 xr (/la3apexnKo u Op. 1973), a Maca OfHOrO 3 
KpuctTaiB Sepuly cKlana 66,60 Kr. BuaBseHi y 30Hi BUIyrOoByBaHHA KpHCcTaM Tonas3y i 
6epHly MalOTb HayKoOBe i KOMeKWiMHe 3HAYeHHA, a B OHOMY 3 Ti 3HaMeHO KpHCTas TONa3y 
J[OB2KU HO! 10 54 cm i Macoto 20-25 xr (Haymxo, 1986). 

Oco6aueocmi Kpucmanomopd@oroeii i 2eHezucy KOWMOBHOZ2O KaMiHHA. Briepute 
HaronoweHo (Boek, 2016) po HaABHiCTb B ToMa3y i OepHyly THNOBOrO NpH3MaTH4HOrO 
raditycy, ofHaK Mopdovioria Tona3y OaraTuia, Ha iHAMBifax BUABJeCHO 3HAYHO OiJIbUe 
lipocrux dopm. Ha KpuctTaax Tona3y 6iiblue MpocTux mopMm 3adikcoBaHo Ha iHAMBiAax 3 
KaMep, Ha KpUMcTajlax Oepwsly - i3 30H BUyroByBaHHA; BeJIMKi OaraTOrpaHHUKU ToMa3y 
MalOTb OaraTUy MOpdovorito, a 6bepusy - OifHiWy. 3i chagoM TemMnMepaTypu Mopdouoria 
O6araTOrpaHHHKis i Tona3y, i bepusty 30iqHIWETHCA. BiqMiHHOcTi KpucTanoMopdosioril Tona3y 
i Obepuy WOOpe KoOpesOIOTb 3 OCOOJIMBOCTAMM TeHe3Hcy: TOMa3 POPpMyBaBCA B KUCJIOTHI 
nepiogqu MiHepasioreHe3y, a Oepus - y myKHI (Minepanoymeoprorui..., 1971, /la3apeHkKo u 
Op., 1973). Wet aHTaroHi3M BUABJIAETHCA i B ixHi NPOCTOpoBiH Ta 4YacoBilK BiOCOOeHOCTI. 

Tona3. Kpuctaiu Tona3y B pOAOBUMLU CHIBBIAHOCATh, rOJIOBHO, i3 KaMepaMH, a TAKOX 3 
30HaAMH BUJIYrOByBaHHA i MeTaCOMaTHYHO 3MiHeEHUMH NoposaMu NOBHOAUepeHuiMoBaHux 
nerMaTutTis. Toma3 - Mivepa, uiTKo iHq_uBIAyai30BaHHu KpucTanorpadiyHo (Boek, 2016). 
BaraTorpaHHHKH 13 3aHOpuWiB 3a3BM4ai OJHOTOJOBi, IXHi pO3MipH M10 Oci C BapitowTb Biz, 1- 
2 cm 40 30 co, Bara - Big 1-2 r fo 117 Kr. Kpim MOHOKpKCTaJiB, TpalAIOTbCA 3POCTKH 3 2-4 
iHgquBigis OaraToro orpaHeHHa. BusinAlOTb KpHCTaM isbMeHCbKOLO, aYH-YiJIOHCbKOrO i 
mpombKHoro Tunis. IxHe npHpogue 3aG6apBseHHA OCHTb posmaite: Bi Mposopux 
6e36apBHUX iHAMBIAIB 4O poOrxKeBO-KOpH4HeBUX i OAKHTHUX i HeEMOBTOpHe B KO2%KHOMY 
KpHcTawi, BOHO 3MiHIOETbCA HaBITb B MeKaX HOTO OKPeMMX YacTHH. THNOBAM € 
cCeKTOpiaJIbHUH i 30HaJIbBHUH po3snosin 3a0apBJIeHHA, 30KpeMa porKeBe HalexKUTh NipaMiqam 
pocty M {110}, o {111}, y {021}, b {010}, OnaxuTHe - | {120}, f {011}, u {112} (Jlazapenko u 
Op., 1973). B OinbuiocTi KpucTasiB BOHO Take cJlaOKe, WO ix BiHOCATb AO Oe30apBHHx. 
O6Ocaru Tona3y, AKi BiqnoBifaloTb BuMoraM TY jo toBeipHOl CHpOBHHU i MOMKYyTb OyTH 
BUKOPUHCTaHi JIA BUTOTOBJICHHA OFrpaHeHHX BCTABOK B 1OBeipHi BUpOOU, ONOCcepeAKOBaHO 
mo pogsoBuny B 1980-1990 pp. cKjafaloTb AVIA BUpOOiB OdceTHOrO OrpaHyBaHHA - 9%, 
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KaOoloHHoro - 40 15 %, KosIeKyiMHO! CHpoBuHH —- 70 50 %. 3 HatOinbuoro KpHCTasia Baroro 
117 xr, BugoobyToro B 1965 p., BAanoca BigcopTyBaTu 48 Kr joBeipHoi i 65 Kr KoeKuiMHO! 
CMpOBHHA. 

Bepua. TpatiiseTbca B KaMepax i 30HaX BUJIYrOByBaHHA NMOBHOAMdepeHihoBaHux 
erMaTHTiB FOJIOBHO WeHTPaJIbHO! YAaCTHHH POAOBUUa, pOo3Mipu cKMafjaloTb 1-2 - 50cm, 
Bara -1-2r - 66,6 Kr. O6puc MpakTHyHO BCcix KpucTaniB cTOBNYacTHu, a rabiTyc - 
NIpH3MaTH4HUhH. 3a po3smMipoM i BUAOBKeHICTIO KPHCTaMiB, KOJIbOPOM MiHepasly Ta dirypamu 
pocty i po34uHHeHHA Ha rpaHAx iHAMBIZiB Oepuy BUuAiNeHO Moro n’ATb MOpdosoriyHux 
THNIB, MiK AKMMH icHy!OTb NOcTynNoBi Nepexogu (Bbapmowunckuut u Op., 1969; JlazapeHko u 
Op., 1973; Akoeneea, Kamenuyk, 2004; Boek, 2016). Kpuctav 3a3HaBaJIM BIJIMBy pO34MHeEHHA, 
iHTeHCMBHICTb AKOFO YacTille NMpOABeHAa y BUrIAAZi XapaKTepHUX NOPOXKHHHHHX KaHaJliB 
TpaBJIeHHA. 3asex*KHO Bi, 3a0apBJIEHHA BUAIIAIOTbCA Oepus 3BU4aMHUhH, resiogzop, romenit, 
aKBaMapUH. bisbuicTh KpHcTasiB Oepusy MatoTb pi3Hi BIATIHKH 3eeHOro 3a0apBJIeHHA, a 
aKBaMapUH € pifKicHuM. 3MiHy 3a0apBJIeHHA OepHJly IPOBOAATb NOCTYNOBMM HarpiBoM, abo 
%* 3a BIvIMBy pafiauil. KiubKicTb CHpOBHHH, WO MOMKe BUKOPHCTOBYBAaTHCA JIA BUpOOiB 
KaOOlOHHOTO OrpaHyBaHHA, Mowe ocaraTH 20%, AA BHTOTOBJICEHHA TWwiacTHH VIA 
BHpOllyBaHHA CMHTeTHYHUX KpHcTaniB (NepeBaxkKHO pi3HOBMAy cMaparg) go 30%, 
KosiekuitHa CMHpoBuHa CKylagjae Gina 40 %. binbuticTrh OepusiB posOBULa — We yHika/bHa i 
BUCOKOCOpTHa KOJIeKWif#Ha CHpOBHHa, lpo30pi——KpucTam —Ta—ixHi——yslaMKU 
BUKOPHCTOBYBaJIMCA VIA BHTOTOBJIGEHHA pO3MaiTHX _BCTaBOK daceTHoro. (MepeBaxKHO 
cxiquacToi dopmnu) i KabowoHHOrO OrpaHyBaHHaA. Hanisnpos3opi i MaKe NOBHicTIO Tposopi 
KpHcTaM, WO BiqMOBifaloTb BUMoraM TY JO tOBeipHO! CHPOBMHU AVIA BUTOTOBJIEHHA 
BUpoobiB daceTHO! OrpaHKK, CKJlafjalOTb 10 POJOBULLY O1M3bKO 8 %. 

Keapy. Kpuctaim kKBaply i3 KaMep NOBHOAMdepeHuitoBaHux MerMaTUTiB MalOTb 
po3mipy no oci L3 Big 1-2 cm fo 3 M, no L2 - Ao 2 M, IxHa Bara — Bi, NepwiMx rpamis Ao 10 T. 
Kpuctaim ofHoroosi, YacTi iIXHi 3POCTKM, aO0 Apy3H 3pocTaHHA 3 iHWMMM MiHepasaMhH, 
Cni4M pO34YHHeHHA pi3HOl iHTeHCHBHOCTI MpOABJIeHi MaliKe Ha KOXKHOMY 3 HHX. 3abapBJIeHHA 
KpHcTasiB po3maite. BesuKi iHqUBIAM MalOTb 30HaJIbHe 3a0apBJICHHA, WO 3MiHIOETHCA Bil 
nepudepil 4o WeHTpy KpUMCcTayia: KBapl| WeEHTpaJIbHOi YaCTHHH - Oe36apBHuu (ripcbKuui 
KpHWTaJib), KBapl rpahel i BeplwMH Mae AMMUactTe, 3pifKa 3010THCTe (IMTpHH), abo TeEMHO- 
AMMYactTe AO YopHoro (Mopion) 3a6apByeHHA. KpucTasiM KBaplly yTBOPWJIMCA y KaMepax B 
WHpokomy Aiana3oni Pi3MKO-xiMi4Hux i TepMOOapH4HHX YMOB —- FOJIOBHUX UAHHUKIB IXHbOI 
BeJIMYMHM, KiIbKOCTI i AKOCTI KBapLly, WO 1x cKylafjae. 13 rpynu KBaplly pOAOBMLa BAMOraM 
TY 40 toBesipHoi CHpoBHHH BiANOBiZaloTb FipCbKHH KPHUITasIb, AAMYACTHM KBapLl, MOpioH, 
IMTpuH. OOcaru KBaplly, BAKOPHCTOByBaHi B 1980-1990 pp. aK cHpoBHHa AIA 1;OBesIpHol 
MpOMMCOBOCTI, OMmocepefKOBaHO MO pOfOBHIy cCKilafakwoTb fo 5%,  KkBaplly, 
BUKOPHCTOByBaHi AIA KOMIVIeKTalii po3sMaiTux KosIeKUiM - TaKoowK O1H3bKO 5%, MpoTe 
MoxKe OYTH 30i1blueHi Ip 3pocTaHHi NOMMTy Ha TaKy CHPOBUHYy. 

KpuctTaizalii B KaMepHHX NerMaTHTax iHAMBIAIB KOWITOBHOrO KaMiHHA 3 ifjeasIbBHUMU 
KpHcTasIoMoposioridHuMH i reMoOsIOridHHMU MapaMetpamu (Boek, 2016) cnpuasu ocobuBi 
oi3uKo-xiMiyHi yMoBM MiHepasloreHe3y: BUCOKi TeMiepaTypH, CNOKiMHi TeKTOHiYHi yMOBH y 
yac MK JBOMa NOpylieHHAMH NerMaTHTiB KOHTpaKWiMHUMHU TpilljMHaMH, 30araueHicTb CO2, 
@TOpoM i JtyraMu roi {Horo MiHepaJIOYTBOplOBaJIbHOTO cepeAOBuua 
(Minepanoymeoprowii..., 1971; /lazapeHko u_ Op., 1973; Haymxo, 1986, 2006). Yuikasbui 
(iopenipHi) KpucTramm Tona3sy («3o0noTe [lonicca», «JpKepenbye», «Ka3ka», «AKajjeMik 
@MepcmaH»), Oepusty («Anoctronu Herpo i IMasno», «AKagemik Jla3apeHKo», «IIpodecop 
TlaBMWuH»), KBaply, OaraTHH KoseKWiMHHM i FekKOpaTHBHUH MatTepias NpescTaBsieHi y 
My3ei KOWITOBHOrO Ta JeKOpaTHBHOrO KaMiHHA (cMT. Xopomis (KoMMIHE CMT. BosIoqapcbK- 
BomuucbKuit) KuTomupcpKoi obslacTi) ak «HayKOBoMy 00’€KTi, I]O CTaHOBUTb HaliioHaJIbHe 
HayOaHHa YKpainu» (Bacunuwun ma in., 2001; My3eu..., 2006; Akoeneea, Brack, 2011). Y 
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3ayiax My3elIB HalyocKoHaimi KpucTanmu Toma3y, OepHsly, MOpioHy BUIAalwTb 
HellepeBepmieHo. Uepe3 ixHiO BHCOKy WiHHICTb TpeOa AOKIaCTH 3HAYHUX 3YCHJIb i BKUTU 
BIANOBIAHUX 3aX0fiB WOO NOHOBIeCHHA BUAOOYTKY WMX U4YAOBUX TpefCcTaBHHKiB 
KaMeHeOapBHOYIO MiHepaJIbHOrO LapcTBa YKpaiHu. 

BucHosku. KamepHi twermMaTuTw KopoctTeHcbkKoro WJIyTOHy y MiBHi4HO-3axifHil 
yacTHHi YKpaiHcbKoro WWMTa - HeEMHMHylWe AoKepeO KOLITOBHOrO KaMiHHA B Yxpaini. Leu 
yHikaJIbHUH 06’EKT PopMye NpakKTH4HO EUMHy Oa3zy ToMazy i Oepusy - KaMeHiB-caMOUBITIB II 
i I] nmopsgky ta twsenipHoro i n’e3s00nTM4HOoro KBaplly, i WHM BY3HaYaeTbcA Horo 
HeliepeBeplieHa BapTiCTb y 3aralbHOJepxKaBHOMYy MaculTabi AA pO3BUTKy 1BesipHol 
IIPOMUCJIOBOCTI. 
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PEYOBHMHHI OCOBJINBOCTI ®EHITOBHX OPEOJIIB KAPBOHATHTOBHX MACHBIB 
YKPAIHCbKOPO IIJMTA M BOPOHE3bKOI0O KPMCTAJIIMHOrO MACHBY 


Ocunenko B.f0. 


HHI «Incmumym 2eonozii» Kuiecokuu HayioHanbHuu yHieepcumem imeni Tapaca Ileeuenka, 
Kuie, victoria.osipenko@gmail.com 


The carbonatite massifs of the Ukrainian Shield (Chernihivka carbonatite, Proskurov 
massifs) and the Voronezh Crystalline Massif (Dubravinka—carbonatite—massif)—are 
considered in the work. These arrays are similar in most features, but are characterized 
by different ore specializations, which may be due to differences in the composition of the 
mantle sections that were the sources of the respective arrays magmas. It is proposed to 
confirm or refute this assumption by studying the fenite halos rocks, which accompany 
the studied arrays. 


MATERIAL FEATURES OF CARBONATITE MASSIFS FENITE HALOS OF UKRAINIAN 
SHIELD AND VORONEZH CRYSTALLINE MASSIF 


Osypenko V.Yu. 


Beryn. Ykpaincbkui wat (YU) ta BoponesbKuH kKpucTati4Hui mMacuB (BKM) e 
cKlajjOBHMM CapmMatTcbkoro O60Ky CxifHOeBponecbKoi nmaaTbopmu. Y ix Mmexax 
ipefcTaBsleHi KapOoHaTMTOBi MacuBu iHifHOrOo Tuny: UepHiripcbkui (UKM) wa YL ta 
AyOpapuHceKuu (JIKM) Ha BKM, axi BigHeceHo AO OfHiel - AyKHO-yAbTpaOCHOBHO! - 
dopmaiil. Ix nogi6uictb 3a pi3HHMU O3HaKaMH BCTaHOBJIeHa JaBHO, OJHaK MaCHBH 
BIAPISHAIOTbCA 3a PYAHHM HaBaHTaxkKeHHAM: UKM = xapakTepH3yeTbcA allaTUT- 
piaKicHoMetameBoro ciewiari3zayiero, a AKM - MarHeTuT-anaTuToBoro. Y AKOCTI MpH4HH 
BiAMiHHO! reoxiMidHoi cneviani3zayii mpunyckaeTbca pi3sHuH CKay, AiIAHKU MaHTIil, Aka Oya 
wpKepeJIOM MarMoreHepallil. 

AHasliz nNonepesHix AOCcTiaKeHb, MOPMy1IOBaHHA MpoGseMH, aKTyaJIbHICTb ii 
BMpimieHHa. MacuBu, Wo posraiafjaloTbcA, Ha CbOroAHiWIHiM AeHb BMBYeHI AOCHTb 
KommyieKcHo (Kpueduk, Tkauyk, 1990; llepemem u Op., 2019; Bouapoe, Pporoe, 1993; LIHtoKoe, 
1983), ane @eHiTOBUM OpeosiaM, WO IX OTOUYIOTb, He Oy0 NpuAineHoO Haslex%KHO! yBaru. 
OyHak B OCTaHHi POKH 6yyI0 NpoBeseHO pA AocipxKeHb, Oe3MOCepeAHbO CIPAMOBAaHHX Ha 
BUBYeHHA XiMi4HOrO CKafzy Nopig mdeHiTOBUX OpeoiB Ta aKITECOpHUX MiHepawiB 3 HUX JIA 
MacuBiB YKpaincbKoro wMTa (WHtoKoe ma in., 2015; Shnyukov et al., 2018 mowo), 1poBeyeHo 
Aeaki i3z0TonHi AocnizKeHHA. Jia denHiTis AyOpaBuHcbKoro KapOOHaTUTOBOrO MacHBy TaKi 
AOcHiyPKeEHHA WpeAcTaBseHi OOMexKeHO (bovapoe, Pponoe, 1993; HutoKoe ma in., 2015). 

YepuiriscbkuH = KapOoHaTuToBHi macuB (UKM) YU] ta AyopaBunceKui 
KapOoHaTHTOBHH MacuB (JIKM) BKM xapaktTepu3yroTbca WimMM payom puc nogidnoctTi, 
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O\Hak 1X pyjHe HaBaHTaxKeHHA BiApi3sHAeTbcA: y UKM - anaTuT-pizkKicHomMetawsese, y JJKM - 
MarHeTHT-anaTHToBe. I]pH4uHHH Mx BiAMiHHOCTeH MOMKYTb OYTH NMOB'A3aHi 3i CKIaqOM 
yokepesia pedOBHHU MaCcHBiB, AKMM MO%KHa BCTAHOBUTH WVIAXOM AOCIIJKeHHA CKJlagfy nopig, 
@eHiTOBUX OpeosiB Ta 30KpeMa aKIeCcOpHHx MiHepasiB i3 Hux. AA WeaKux MacuBiB YI 
WocniyKeHO CKJlaq, eJIeMeHTiB-fOMilI0K amaTuTy i3 nNopig. deHiroBux opeowiB, AVIA 
@eHiToBoro opeosy JIKM we € nepcneKTHBHOW 3a/jayer. 

@MakTH4HHH MatTepiasl Ta MeTOsONOriA AOCTiKeHb. DakTMYHHH Matepias 
mpefcTaBsieHHH OpuridasIbHHMM KOJIeKUIAMH 3pa3KiB KepHy, Mpo3s0pux wuidiBp ta 
reoxiMidHHx mpo6 Ayia 060x MacuBis. Jia UKM AocaigxKeno ~600 3pa3Kis i3 35 cBepf10BUH. 
Komexkuia 10 AAKM npeyctaBsjieHa 79 3pa3KiB i3 4 CBep/JIOBUH. 

Komiiiekc aHaJIiTH4YHUX JOC KeHb, WpoBeseHux AA UKM, BKOUaB BAU3HAaYeHHA 
BMICTIB YCix IeTpOreHHHX Ta MAKCHMaJIbHO WMpOKOro Mepesliky MikpOesleMeHTIB y NOpofax 
PeHTreHOCHeKTpaJIbHAM MeTOJOM, a TaKOXK BH3HAYeHHA BMICTy eJIEMeCHTIB-JOMILIOK, y 
nepwy uepry Sr Ta Y, B KpHcTaslax allaTUTy i3 Wx Nopig. 

Taku 2Ke KOMIVJIe€KT JaHMX OTpHMaHoO AA IIpockypiBcbKoro macuBy (JIM) myxKHUux 
nopig, posTamoBaHoro B 3axifHi uacTuHi YI. Y Komnexuii, aka xapakTepus3ye IIM, 
npefcTraBsieHo ~300 3pa3Kis. Y HbOMy He BHABJIEHO KapOOHaTHTIB, ale BiH BiqHeECeHHH 0 
JIY2KHO-yJIbTpaOcHOBHO! dopMaLii, TOMy TaKoxK Oye 3afidHHH AO NOpiBHAHHA 3 UKM ta 
AKM. 

AA afeKBaTHOrO NOpiBHAHHA eHiTOBUX OpeoJIB PO3IrIAHYTHX MaCHBiB HeOOxi HO 
BUKOHATH aHaJlOri4HH KOMIIeKC JOCMIAKeHb i AA JIKM. 

OTpuMaHi pe3yibTaTH, ix O6roBopeHHaA. Ha cborogHilinHii AeHb MWpoBeseHo 
NOpiBHAHHA XiMi4HOroO CKJlagy Nopiz, PeHiTOBUx OpeoiB UKM i AKM (lnioxoe ma in., 2015). 
Ajai ximi4Horo cKlafy WMX Nopigz, cBi4YaTb Mpo Te, WO HallpaBseHicTb npouecy PeHiTusaLii 
6yna NOAiOHO! AVIA ABOX MacuBiB. DeHiTu JAKM He nopisHtoBancp i3 TIM, ame BuxoAAUH 3 
NOpiBHAHHA MpoleciB MeTaCOMaTHYHOrO MepeTBopeHHA opi, pamw UKM i JIM, mMoxna 
roBopuTyH i npo nogibHicTb Mx MporeciB Aa TIM i AKM. 

B aklecopHux MiHepasiax (y JaHOMy BUMaKy B allaTUuTi), AKi YyTIMBO pearytOTb Ha 
3MiHy CepeOBULa PopMyBaHHA HenirTis, Aa TIM i UKM 6ysi0 BusHayeHO KiJIbKICHHA CK ay 
eJIEMeHTIB-JOMiMOK — y Mepuwty yepry Sr, Y, LREE, a Tako NocTiIMHO KOHTpOJIHOBaslacb 
BigcyTHicTb Rb 3 MeToto nofasibuloro aHani3y i3soTomHOrO cKagy Sr y ocnizKeHUX 
KpHcTaJiax anaTHTy. BuByeHHaA i30TONHOrO cKylagzy Sr anaTUTiB i3 Nopig PeHiTOBUX opeowiB 
MaCHBIB, WO pO3riAaloTbca, bye IpOAOBKYBAaTHCh. 

BHCHOBKH. 3a YyMOBH BUHKOHaAHHA 3alllaHOBaHOro KOMIIIeKCy {OC >KeHb, 
aHaloriyHoro 70 MpoBeyeHoro Ama UKM Ta IIM, Ana nopig deniToBoro opeosny AKM 6yze 
OTPpHMaHO KOMIIIe€KT JJaHHX, Ha OCHOBi AKHX MO%KHA PO3paxyBaTH CKJlayl PrOipy, Wo 
CUpHuvHus Penitusarip. Wi qani OyAyTb AONOBHeHi 3HAYCHHAMH BiANOBIAHUX KOepiLieHTiB 
po3snofisy Mix MiHepajiom i O10i70M AIA MikpOeeMeHTiB, BU3HAYCHHX B aKITECOpHHX 
MiHepaviax. 
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MEPBHHHI BKJIFOUEHHA B MIHEPAJIAX - WE «ITPHPOJHI ABTOKJIABH», B AKHX 
YTBOPIOIOTbCA MIKPO- TA HAHOKPHCTAJIN AJIMA3IB B ITPOLLECI 
AMHAMOMETAMOP®I3MY 


Taeaoe [.T.1, Taeaoea 0.0.7 
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It is assumed that there are two types and mechanisms of natural synthesis of 
metamorphogenic origin diamonds on the example of the Kokchetav massif in 
Kazakhstan. The _ first “twisting” mechanism is realized due to the _ older 
metamorphogenic graphite deposited along cracks in rock-forming minerals and in the 
intergranular space (open crystallization systems). The second “torsion” mechanism 
occurs when the host mineral is deformed. It is realized the sealed inside primary 
inclusions due to carbon components conserved in them (closed, autoclave synthesis 
conditions). Both the first and second mechanisms of crystallization of nano- 
microdiamonds are realized locally (or pointwise) in interplate shear zones under 
transpression conditions at pressures exceeding the graphite-diamond equilibrium level. 


PRIMARY INCLUSIONS IN MINERALS ARE "NATURAL AUTOCLAVES" IN WHICH MICRO- 
AND NANOCRYSTALS OF DIAMONDS ARE CRYSTALLIZED IN THE PROCESS OF 
DYNAMOMETAMORPHISM 


Pavlov G.G., Pavlova 0.0. 


Bctyn. Maixe HaniBBikoBe BHBYeHHA MeTaMOpdOreHHHX MpoOABiIB HaHO- Ta 
MikKpOaJIMa3iB He IPMBeJIO AOCAIQHUMKIB AO MO?KJIMBOTO MeXxaHi3My Ta JpKepesia BAHHKHeEHHA 
IIpOsABiB Ta POAOBHL HaHO- Ta MikpoaMa3iB B MeTaMopdiYHux Moposax. BoHO TisbKU 
HaOJIM3H0 ix JO pO3yMiHHA reTeporeHHOCTi asIMa30yTBOPeHHA B CaMHx pi3HMx reosoriwHux 
CHTyalliAx Ta i3 pi3HMXx ypKepewl. 

@MaKTH4HUM MatTepiasIOoM AIA BUpilleHHA MpobOseMH MexaHi3My Ta YMOB 
KpHcTasizauii HaHO- Ta MikpOasIMa3iB B MeTaMOpQ@iYHHX Noposax, ABMJIMCA OnyOsiKOBaHi 
MaTepiaJIM NOJIbOBMX Ta JIabOpaTOPHHX OCIA KeHb, TOJIOBHHM UYMHOM, aJIMa3BMiCHHX 
MeTaMopoiyHux nopix KokyeTaBcbKoro MacuBy, MiHepasliB-rocnofapiB amMa3Hoi 
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HaHoMiHepawi3auii, a Tako MOpdosoril Ta CTpyKTypH MeTaMopdoreHHHx avyimas3is. ByB 
BpaxOBaHHi i CBITOBHMH AOCBiA, 3 Wboro NMTaHHA. 

AHasli3 NonepeAHix AOcIi7>KeHb. OTPHMAHi pe3y.1bTATH, 1x OGTOBOpeHHA. 3HauHHih 
BKyla, y JocisKeHHA TpoOeMM BUHHKHeEHHA MeTaMOpdoreHHoOi asiMa3HoOi MiHepasizauil 
BHeCJIM Taki Kopuoei netpoviorii, ak B.C. MaypKun, H.B.Coboses, M.A.BaBinos, H.B.Jo6penos, 
®.AJleTHikoB Ta OaraTo inwux. HatOinbul NOoBHHH MepewikK MOCNiQHHKiB Ta ixHix 
HallpaljlOBaHHb M10 Ka3aXCbKMM MeTaMOpQOoreHHUM aJIMa3aM HaBOJATbCA B AMCepTalliAx Ta B 
HayKoBux nyOsikauiax €.C. CuTHikosol (Cumuuxoea, Mlayxuu, 2009; Cumuuxoea, 2010) i J.C. 
Muxansenko (Muxatiuenko, I[enemoea u dp. 2018) 

Y3araJIbHeHHA Pe3yIbTAaTIB AOCIIA2KeHb, OTPHMAHHMX WAMU AOCIIZHHKaMy, NpHBOAUTb 
7{O BACHOBKY, 0 PaKTHYHO KORKHUK HAHOKPHCTa/ a/iMa3iB, WO 3aKJIIOUeHHH B NOPOAOTBIpHi 
MiHepaJIM, € eCKCK/IIO3HBHUM MpOsyKTOM TlepeTBOpeHHA B HepBHHHHX aOO MepBHHHO- 
BTOPHHHHX BYyTvielbBMiICHHX OJHOMa3HUX 4H OaraTOda3HHX BKJIIOUeHb, AKi OKPiM KapOOHYy 
Mal0Tb B CBOEMY CKJlafii a30T, Oop, BOJeHb, MeTaH, PiAKicHi Ta po3ciAHi esIeMeHTH, a TAKOXK 
TBepfi KOMNOHEHTH — rpadgit, WAPKOH, MOHAIMT, alaTHT, OKCHAM Ta cybbiqu Merasis. Ixna 
KOMNO3HLiA (Hadip Ta CHIBBiIZHOWeHHA) KOHTPOJIHOBaBCA CKIaOM BMiCHUX MeTaMopdi4dHUx 
nopig, Ta MidepamiB-rocnojapiB i KOHTpovsioBaBcA PT ymMoBaMH Ha MOMeHT KOHCepBallil 
BKJIIOUeHb B TWpoweci MeTaMOpQ@i3My, WO NepesyBaB eTally asIMa30yTBOpeHHA. Tomy 
TpagqMuWivHHuuw igxiq AO inTeplpetalii OTPHMaHHx—AaHuxX He O3BOJIHE—OAHO3SHAYHO 
BH3HauHMTH MapaMeTpH cKylafy cepefOBMlja, a TaKO#K  MexaHi3My. Ta iHWIMX YMOB 
KpMcTaizalil HaHO-MiKPpOKpHCTaiB aJIMa3y Ta ixHboro MapareHe3sHcy B KO*xKHOMYy 
KOHKpeTHOMy BHlaKy. 

Ha Hallly AYMKy, Buxiz i3 Wiel cHTyalii 3’ABUBCA 3aBAAKM poOoTaM MiKHAapOosHO! rpynu 
OCI AHUKiB 3 ABCTpamiMcbKoro HalioHabHOro yHiBepcuTety(ANU) ta YHipepcutety RMIT 
(Thomas et al. 2016; ma iHwi) y Akux B Tipoweci echepuMeHTy CHHTe3y JOHCAenITy B 
aBTOKJaBi, pH HOpMaJIbHHX TeMIMepaTypax, OKPiIM JIOHCeHNITy, YTBOPHIHcA 
HaHOKPUHCTaJIM aiMa3y, NOABY AKHX BOHM NOACHWJIM MexaHi3MOM CKOB3aHHA-CKpydyBaHHA 
Ip CTMcHeHHi. Cxoxy AyMKy B cBiH Yac BUuCOBUB ®.A. JIeTHikoB (/lemuHukoe, 1983), 
BBaxKalouw, WO MeTaMopdoreHHi aJIMa3H YTBOPHIMCA pH AMHaMoMeTaMopdOi3mi 
HaJ[BUCOKHX THCKiB B rpadiTBMicHUX NOpofjax 3a MexaHi3MOM 3CyB-CKOJIKOBaHHA-CKOB3aHHA. 
IIpote, i 4 TOUKa 30py He NOACHIOBaJIa YTBOPeHHA aJIMa3iB-BKJIIOYeHb B MOPOJOTBIPHHX 
MiHepaviax. 

AHali3y1O4u pe3yJIbTAaTM aBCTpaJIiMCbKOrO eKCMepHMeHTy HaMH MPOMOHYyETbCA elo 
iHIWa iHTeplpeTalid IpHposHOro Mpowecy CHHTe3y HaHO-MikpOasIMa3iB. 3a BIA paBHy TOUKy 
IIpHUMaeTbCA Te3a — aJIMa3H-BKJIIOUCHHA CHHTe3YIOTbCA 3 KapOOHBMiCHHX KOMIIOHEHTIB, 
3aKOHCepBOBaHHX B TOposOTBipHi MiHepanuM Nig uac perioHantbHOTOo MeTaMopdi3smMy 
NayleompoTeposovcbKoro Biky. CKJlaf_ KOXKHOTO BKJIIOUCHHA € CKCKJIKOSHBHHUM Ha MOMeHT 
KOHCepBallil. 

KooKHe BKJIKOUeHHA, 10 CBOIM CyTi, € <IPHPOAHHM MiKpOaBTOK1aBOM», IO 3aNOBHeEHHU 
ByrleljeM, CyNyTHiMH KOMIOHEHTaMH Ta NOTeEHLIMHUMH KaTasli3aTOpaMH CHHTe3y. 

Y nepiog, TeKTOHIYHO! aKTHBI3aLil, WO BiIANOBIAaB KOJI3iIMHOMY PexKHMOBi B WIOBHAX 
MDKTepeHHOBUX 30HaX 3CYBY, B YMOBaX TpaHcmpecil, BiqO6yBanuca AHHaMOMeTaMopdOi4YHi 
MepeTBOpeHHA KPHCTaMi4HAX Nopif, NpOTOMITIB, WO OXONMM, AK BAaCHe MpOTOMITH, Tak i 
OkKpeMi 3epHa MiHepaiB 3 3aKOHCepBOBaAHHMM B HHX BKJIIOUeCHHAMM. Bucokobapu4uHe 
TlepeTBOPeHHA HalMOBHIOBauiB BKJIIOUeHb BiAOyBasOCA B i30JIbOBAHHX YMOBax Tif, ier 
TOpcifHuxX HallpyxkeHb B MOMeHT CKpy4yBaHHA KDpHCTaJi4HAX pelliTOK MiHepaiB- 
rocnoyapiB mpu ixHi Aedopmawil 3a MexaHi3MoM «torsion» (CTHCHeHHA-CKpy4yBaHHA) Ha 
Mexi piBHOBarH rpadgit-asimas3. 

YTBOpeHHA aJIMa3iB MOrJO BiAOyBaTHCA TaKO%K M0 TpilljMHax, WO 3alOBHeHi rpaditom, 
3a MexaHi3MoM «twisting» (CTHCHeHHA-CKOB3aHHA-CKpy4yBaHHaA), AK B cepejMHi 3epeH 
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NOpofOTBipHux MiHepasiB, TaK i Ha KOHTaKTax IX MixK COOOIO Ha MaKiBKaxX CTHCHeEHHA Yepe3 
npoMbKyHy da3sy yTBOpeHHA rpadeua abo dysapena. 

BucHOBKH. TaKHiM 4HHOM, HaABHICTb OAHOUACHO BIAKPHTHX Ta 3aKPHTHX CHCTeM 
KpUCTaJi3aljil HAHO-MiKpOaJIMa3iB, a TAKOXK HEOAHOPIAHICThb CKagy Ta pOsnosisy peyoBuHA, 
B AKiM BiAOyBaBCA NpHpOAHWU CHHTe3 aJIMa3iB, IpH3BiB AO SOaraTOBapiaHTHOCTi NOAAIB 
IIpH idTepnpetaliil OTPHMaHHx pe3ybTATIB JOC AKeHb. 

Nojasbiie NOrmM61eHe BUBYeEHHA CKJIaly, BHYTPiWHbo!l Oy OB, XapakTepy B3aemosii 
HalOBHIOBada BKJIKOUeHb 3 MiHepaJIOM-rocnofjapeM, a TaKOX%K XapakTepy A/edopmauii woro 
CTpyKTypH i3 Mopdosiorieto KpucTaniB aiMa3iB, JO3BOUTb PO3IIMpHTU yABJIEHHA po ito 
«TOPCiHHHX» Ta «TBICTHHTOBUX» ABHU, Ha Mpowec KpHcTamizaliii amMa3iB, a TaKO*K Ha 
MOXKJIMBOCTi PpO3pOOKH HOBMX TeXHOJIOriM OTPHMaHHA WTYIHUMX aiMa3iB Ta HafTBepAux 
MiHepawiB 3afaHHx MapaMeTpis. 
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METPOXHMUYECKAA THMMSAWMA METAIICE®O-ITICAMMUTOBBbIX 
ACCOWMAUMNY YKPAMHCKOLO LIMTA XH EE 3HAYEHHE JVIA JIATOTEHETHYUECKHX 
PEKOHCTPYKIMH HW MEXKPETHOHAJIBHbIX CTPATHTPA®HM4UECKHX KOPPEJIAW MU 


Tlokaarok B.B.1, Kopotcnee M.H.2 


1THcmumym 2eoximii HaekKoUuWwHboz0 cepedoeuya HAH Yxpainu, Kuie, pvskan@ukr.net 
2Iucmumym mesekommynHikauil i 2106aNbHozo iHmopmauyitinozo npocmopy HAH Yxpainu, 
Kuie, mnkorzhnev@gmail.com 


Petrochemical comparison of controversial highly metamorphosed metapsephite- 
psammiitic associations of the Early Precambrian of the Ukrainian Shield with reference 
weakly metamorphosed metapsephite-psammites of the Paleoproterozoic of the Krivoy 
Rog basin provides important additional material for judging the initial nature of highly 
metamorphosed objects and their probable correlative stratigraphic position. 
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PETROCHEMICAL TYPIZATION OF METAPSEFITES-METAPSAMMITES OF THE 
UKRAINIAN SHIELD AND ITS SIGNIFICANCE FOR LITHOGENETIC RECONSTRUCTIONS 
AND INTER-REGIONAL STRATIGRAPHIC CORRELATIONS 


Pokalyuk V.V., Korzhnev M.N. 


Bcryniennve. PopmMysIMpoBaHnhe npobsempI. Cama Hex THNM3aANMU MeTalicepuTOB 
Ha Il€TPOXHMUMYeCKOH OCHOBE MOXKET MOKa3aTbCAH MaJIOBeEPOATHOHK UM HeMpOsYKTMBHOK 0 
TIpH4uvHe HeOJHOPOAHOCTH cocTaBa OOJIOMKOB MW COOTHOWeHHH Mexy TrasledHbIM 
MaTepHaJIOM HU 3aloJIHHTeeM. OO6oOOlaloljve paooTbI Ha ITY TEMY HaM T10Ka He H3BeCTHBI, 
XOTA OTJ[CJIbHbIe NOMbITKH TpesnpHHumMasucb (Kpenderee, 1974). B.3.Herpyya (1990) 
pa3femu Bce MHOroo6pa3sve MeTaKOHTyIOMepaToB BayITMMckoro WHTa MO cTeneHu 
MaQW4HOCTH-CaJIMYHOCTH Ha ueTbIPe MopMallMu: MaduToBylo, TepexosHyo (MagutT- 
cajimueckylo), casiM4ecKylo, HM KBapyeBylO. B TO Ke BpeMA IHPOKO MU3BeCTHBI 
NeTpOxXMMuYecKHe KJaccCH@uKaywH WU AvarpaMMbI VIA MCAaMMUTOBbIX MNopos 
®. IletrugKkoua, A.H. Heenosa, A.A. TIpeqoscxoro, M.Xuppoua, X.Hecouta u J\x«. Aura, 
A.3.}Ogosuya, b.Poysepa u P.Kopma, /x.MentHapga, M.bxatua. IlockonbKy B 
rpyOooOJIOMOYHbIX TOposax MexKAy COCTAaBOM 3alOJIHMTeJIA/WeMeHTa WU OOJIOMKOB 
CyulecTByeT TeCHeMllaA CBA3b, MOJHOCTbIO MpaBOMOYHO HCHOJIb30BaHHe—BCeX—3TUX 
KjlaccupuKayun U fWarpaMM MW MpW U3y4eHHH COOCTBeEHHO KOHIIOMepaTOB, Ip ITOM 
XMMM4YeCKHH COCTaB 3allOJIHHTeJIA B OOJIBINMHCTBE CJIy4aeB BIOJIHE aJ[eKBATHO OTparKaeT 
BaJIOBbIM XAMMYECKHA COCTaB KOHTIOMepaToOB. 

AHasIH3 TpeAblAyuWwMx MccesfOBaHHH MW MeTOsONOrHA. BecbMa NoOe3HbIM U 
MHPOPpMAaTHMBHbIM TPH WM3y4YeHHH XMMH3Ma TICePUTOBbIX NOpOf ABJIACTCAH CepMaJIbHbIii 
NOAXOM, Kora aHalM3upyeTCcA BCA COBOKYMHOCTb B3aMMOCBAZAHHbIX TpaHyJIOMeTPHYeCKUX 
MapareHe3sHcoB TrpyOOKIacTH4eCKHX TeppHreHHbIX cCepHH - KOHTVIOMepaT-rpaBeJIMT- 
necdaHWK-asleppoiuMT. TlenuTaMu, KaK MaJiO3HaYMMbIMM YIeHaMM TpyOOKJIacTH4eCcKUx 
cepHu, B AHHOM CJIly4ae MOMKHO MpeHeOpeub. PaHee aBTropamu (Ilokaaiok, 2017; TloKantk, 
Cyxau, 2015; Kopotuee, [lokantox, 2013) Ha OcHOBaHHUM cTaTHCTMYeCcKOH obpaboTKH 
60buIOrO MaCCHBa MeTpOXHMMYeCKHX aHHbIX (OKONO0 1000 nomHbIx CHIMKaTHbIX 
aHaJIH30B) 10 MeTaOcaJjO4UHbIM HOposam KpuBoporxkKcKou CTpyKTypHO-PopMal|MOHHOH 30HbI 
(KC®3) Ykpauuckoro wyTa (YI) 6bi1a BepBble OcylecTBIeHa THNM3al|uA MeTAOCaOUHbIX 
neTpoxuMuyecKux cepHH KC®3. Brio ycraHoBsieHO, YTO BCe MeTaceJMMeHTOreHHble 
o6pa30BaHua KC®3 (oT Me3zoapxea AO BeEPXOB MasleompoTepo30Aa) MpvHagsexKaT K JBYM 


T€TPpOXMMHYeECKMM CepHayIbHbIM THMaM: 1 - _ BbICcoKOAMuddepeHMpoBaHHomy, 
IpOTOryMuAHOMy, KBapleBo (Mcedo-icaMMUHT) —  BbICOKOrIMHO3eMHO (eIuT) — 
*Kele3HCTO-KpeMHUCTOMy (MeJIMT-KOJIIOMAHOMy); 2 - Hu3KOAMddepeHUMpOBaHHoOMy, 


IpOMe@KyYTOUHOMyY MexKAY TyYMHAHbIMM HW apHAHbIMM CepHAMH, rpayBaKKOBOMy (rIcedo- 
IiCaMMUT-aJleBpHTOBOMy). B apxel-ManeonpoTepo30HcKoM reojlorHuyecKoM pa3pe3e KC®O3 
IpOWCXOAMT MOcefOBaTeJIbHad CMeHa CHH3Y BBepX MeTaOCcafOUHbIX PopMalywu NepBoro 
CepHaJIbHOrO THNa MopMall\MAMM BTOpOorO THMa. ITO CBUAeTeJIbCTByeT OO 9JBOJIIOWMU 
KJIMMaTH4eCKHX YCJIOBHH fjaHHOTO perwoHa OT MpOTOryMHAHbIX B apxee HU Hauasie 
NaleompoTepo30A K cyOapHAHbIM B  KOHWe HaleompoTepo30a. Ha ocHOoBaHHu 
NeTPOXHMMYECKHX PeCKOHCTPYKUMA Ob CAeaH BaxKHeEHWIMH BbIBOA OO 3BOJIFOWMU ycsIOBUH 
runeprenesa Ji perwoHa KC®3 - HHTeHCHBHOCTb MNpoleccoB XHMHYECKOLO BbIBETPHBaHHA 
(creneHb rHApomM3a) IBOJIOWMOHHO CHYKaJiaCb OT BbICOKOM CTemeHH B Me30apxee JO 
yMepeHHO-BbICOKOH B Haale MaleompoTepo30A UW cabo B KOHUe MaleonupoTepo3oa. 
BnosIHe OU€BUAHO, YTO yKa3aHHAA CX€Ma MOXKET ObITb MPHHATA HU AIA Bcero YI]. ITa oOmyjaa 
NOCiIeOBATeJIbBHOCTb H3Me€HEHHA CTeNMeHH FHApONH3a Ha BOAOCOOpax B paHHeM AOKeMOpuu 
YU] uMeeT mepBocTeneHHOe 3HaYeHHe JIA BbIACHeEHHA "CTeNeHH 3PeJIOCTH" KpylHbIx 
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JIMTOCTpaTHrpamuyeckHx MOCIeAOBAaTeJIbHOCTeH, MU, B YACTHOCTH - 3BOJIIOWMM COCTaBa 
rpyOoTeppHreHHbIx IIcemo-lcaMMUTOBBbIX accolvalyi. 

B  kayecTBe THMOMOPOHbIX CAaOOMeTAMOPOH30BaHHbIX 3TANOHOB Tcedo- 
TICAMMUTOBBIX TOJIM, MpHHasiexalju4K K_ BbIMeyKa3aHHbIM JBYM pa3JIM4YHbIM 
Tl€TPOXMMHYECKHM CePpHaJIbHbIM THIaM, MbI OyJeM 3/eCb UCIOJIb30BATb OTJIOKeEHUA 
CKeleBaTCKOH UM ryleeBaTCKOM CBUT KPHBOPOXCKOrO MasleompoTepo3olcKoro pa3pe3a, Kak 
Hav6oslee KOHTIOMepaTOeMKHX, HaHOoslee MOHO H3Y4eHHbIX, MpHHaieKalux K pa3sHbIM 
3TallaM TeOTEKTOHMYECKOLO pa3BUTHA UM OOMaalOljux YeTKOH MHAMBUAyaJIbHOCTbIO CBOMX 
MeTPOXMMHYeCKHX MpH3HakoB. CTpaTurpaduyecKkad MO3HUMA UW OTHOCHTEJIbHbIM BO3PacT 
yKa3aHHbIX CBHT oOlpejfeyieHbl BIMOJIHe HaflexKHO - CKeleBaTCKad CBUTa dUKcCMpyeT 
6a3asIbHOe OCHOBAaHHe pa3pe3a MaleompoTepo30a, B TO BPeMA KaK vieeBaTCKad CBUTa - 
BePXHIOIO YaCTb pa3spe3a ManeompoTepo3s0a. Terpoxumuyecku rpy6oTepHreHHbie 
OTJIOKEHHA CKeNeBATCKOM U rleeBaTCKOM CBUT pa3HTeJIbHO OTIM4AIOTCA Apyr OT Apyra 
(Kyauw u Op., 2007; Tokantox, Cykau, 2015) - ux neTpoxumMuyeckue Wieidbl Ha AMarpaMMax 
He COBMaflaloT WH MpakTHYecKM He TepeKpbiBaroTca (pvc. 1). OHU xapakTepu3yIOT ABa 
KPYNHbIX ACTOPHYeCKHX ITaMa PasBUTHA PervoHa C pa3JIMYHbIM TEKTOHHYeECKMM pexKHMOM 
MW Naleoreorpam@uyecKMMH YCJIOBMAMH JIMTOreHe3a. 

Merancedo-ncaMMUTbI cKeJleBaTCKOU CBUTBI 10 CBOeMY XHMU3My 
COOTBETCTBY10T/TOJ{00HbI TlaTdOpMeHHbIM KOHTHHEHTaJIbHbIM BbICOKO3PeJIbIM 
(MOHOKBapLeBbIM M OJIMTOMUKTOBBIM) TeppHreHHbIM cepHAM daHepo3o0a, 
CPOPMUPOBaHHbIM B YCJIOBHAX YMepeHHO TyMUAHOLO KJIMMaTa C MpeoOsafalwoujuM KaoJIMH- 
THAPOCIOAMCTHIM TpomdwyieM BbIBeETPpHBaHHA. OHH OTHOCATCH K HM3KOHATPHeBbIM U 
BbICOKOKaJIM€BbIM MOpOJjaM, YTO THMMYHO AVIA KOHTHHEHTAJIBHbIX ICAMMUTOB. Kpome Toro, 
O60/IbLIMHCTBO HMeeT HH3KHE COMepKaHHA KaJIblWA WM MOHWKeHHYIO PeMHYHOCTb. OHM 
OTBeYalOT MeTpoxHMuYecKHuM THMaM (no @.Jlerruq»KOHy Hu M.Xuppony): OT KBapL|eBbIx 
apeHHTOB JO apKo30B MW cyOapKo30B. B OTJM4YMe OT OTIOMKCHHH CKeJIeBAaTCKOH CBUTHI 
MeTallcepo-lCaMMUTbI TyleeBaTCKOH CBUTbI XapaKTepH3yIOTCA 3HAYMTeJIbHO OOIbUeH 
PeMHYHOCTbH, OOJIee BbICOKMMH CO/epxKAaAHHAMH KaJIblMA WU HaTpHA. IlerpoxuMuyecKH OHM 
COOTBeETCTBY!IOT OacceHHOBbIM cCyOrpayBaKKOBO-rpayBaKKOBbIM aCCOWMalwAM MOpod, 
CPOPpMMpOBaHHbIM B UpefesaxX OOMacTeH C OTHOCHTeJIbHO aKTHBHbIM TeKTOHHYeCKHM 
pexkuMom = (pelMKIMpoBaHHbIM KOHTMHEHTaJIbHbIA OporeH) WM  CeMHryMHAHbIMH- 
CeMMapvAHbIMU KIMMaTHYeCKMMH YCJIOBHAMH. 

YuMTbIBAA YyCTAHOBJICHHbI€ Kap/MHaJIbHble pa3JIM4YHA B XHMM3Me MeTaricedo- 
IIC€aMMUTOB yKa3aHHbIX CBUT, MbI MOXKEM MCMOIb3OBATb UX B KaYeCTBe PYKOBOJAMIMX HIM 
OTIpaBHbIX 3TAIOHOB pH comocTaBsIeHHH Cc ApyrHMuM MeTaricedo-lcaMMUTOBbIMU 
accouvayuamu YI, B TOM 4YMCIe BbICOKOMeTAMOPOH30BaHHbIMH KOHTJIOMepaTOBUAHbIMU 
mopoffaMu cimopHoro reHe3Hca HW BO3pacTa. 3eCb OTKPbIBaIOTCA OMOMHUTeJIbHbIe 
BO3MOXKHOCTH IA TreHeTH4YeCKMX PpeKOHCTpyKUMH WU  MeKpernoHa/IbHbIx 
cTpaTurpapuyeckHx KoppesJIAWMH Ha WETPOXHMUMYECKON OCHOBE B MIpefesiax Bcero YI]. 

@MakTH4eCKHH MaTepwast. Hamu coOpaua UW MpoaHasIM3upoBaHa BbIOopKa 451 NOJHbIX 
CHJIMKAaTHbIX aHaIM30B MeTallce@UuTO-NcaMMMTOBbIxX nopoy Yl, B TOM u4ucHe 
BbICOKOMe€TaMOpU30BaHHbIX clopHoro reHe3uca, W3 Ony0JIMKOBaHHbIX u 
HeONyOJIMKOBaHHbIX MCTOUHMKOB (pu. 1). [aBHbii oObeM BbIOOPKH COCTABHJIM aHaJIH3bl 
BaJIOBbIX 1poO, a TakxKe aHaJIM3bI, XAPAKTeEPH3YIOMIHe 3alOJIHUTeIb/IWEMeHT MeTallCceMUToOB. 
AHaJIM3bI 110 OTJCJIbHbIM FaJIbKaM MCKJIIOUaJINCb. 
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PucyHok 1. Conocmaenenue  xXumuYecKo20  cocmaea éblcoKOMeMaMOpdU3Z0BAHHbIX 
KOH2N0MepamoeudHeix nopod YI co cnabo memamopqdu3z0eaHHbIMu 2pyOomeppuzeHHbimu 
ocadkamu ckeneeamcKkolu Uu  e2AeeeamcKou ceum  naneonpomepo3olckoz0 pa3pe3a 
Kpueopoxcckou cmpykmypol: 1 - ebicoko3perbil weld) 2py6omeppuzeHHelx (ncedumbi- 
ncammumbi-aneepuMbl) Memaocadkoe ckenegamckou ceumbI; 2 — He3peAblu cy62payeakkoeo- 
2payeakkoeblll wield) epy6omeppuzeHHelx (ncemumbi-ncammumbi-aneepumbl) Memaocadkoe 
eneeeamcKkou ceumbi; 3 - Memancammumoevie Keapyume! MapuynonscKozo yuacmKa 
TenmpanbHozo IIpua3z0eva; 4 - memanceqo-ncammumoevle KeapyumMbl HudtHedubpoeckou 
ceumbi Ceeepuozo IIpua30eba; 5 —- MemakoH2jomepam (6uomumMoevil NAa2uo2HeUc C 2aNbkKou 
keapya) CopokuncKkou' 3C, p. Bepda, ycmve 6. Co6auba, Kpymo6bankoeckaa ceuma; 6 - 
mMemancego-ncammMumbi 3eeHu2opodcko-lInonaucKoz0. yYacmka; KOH2eNOMepamoeudHble 
nopodst (nupokceH-nAda2zuokAa3z0eble 2Helicbl U KpucMaAAOCAAHYbL) OKpecmHocmeUu 2. 
Tlepeomaticxa (Ilo6ysve); 8 - UH2yAbcKUue 2Helicbl MemancamMo-anespumMoeBeLie; 9 - 
KOH2NOMepamoeudHble nopodei (NAaz2uozHeucbl U KpucMaNANOCAAHYbL) yuacmKa CAUAHUA peK 
Beauxaa Boicw, Topuoiti Tuxkuy, THunot Tukuy; 10 - KkoHenomepamoeudHble nopodbi 
(naazuo2zHelucol U KpucmanocnaHybl) Memepeeckou cepuu PadoMbIwAbCKOZ0 yuacmka. 
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Tlosy4eHHbie pe3yJibTaTbl WH HX OGCyxKAeHMe. Pe3syibTaTbI MeTPOXHMMYeCKHX 
CONOCTaBJICHHH MpOWJIJIOCTpHpoBaHbl Ha puc.1. DurypaTHBHbIe TOUKH aHaJIH30B 
CONOCTaBJIACMbIX OObEKTOB Ha CepHH MeTPpOXHMMYeCKHX AMarpaMM BMOJIHE OTUETJIMBO 
pa3feAIOTCA Ha (Be OTeJIbHbIe TpynMbl (OOaka paccesHuA), KOTOPble MoOMasawT B 
pa3JIM4Hble 3TAIOHHbIe OOMAaCcTH/WNeHhbI MeTaocayKoB. K nepBoH rpynmie OTHOCATCA 
MeTalicedo-licaMMUTbI J\MOpoBcKoro wu MapuynosmbcKoro yuacTKoB I[Ipuva3s0Bba; OHH 
COOTBeETCTBYIOT CKeyleBaTCKOMYy 3ITAJIOHHOMY menpy - BbICOKO3peJIOMy 
NeTpOXMMHYeCKOMY THY rpyOoTeppHreHHbIx ocayKoB. BropaAx rpynla oObeqMHAeT 
KOHTvIOMepaTOBHAHbIe Wopoybl PafOMbIllibcKOrO y4acTKa TeTepeBCKOM  cepHy, 
okKpecTHoctTeuH r. IlepBomMalicka MW y4acTKa CIMAHHA peK BesuKaa Bopicb, TopHpri TuKuy, 
[Huson Tuknuy, Metaticedo-nmcamMMuTbl 3BeHMropoycKo-IUnomAHCKOrO y4acTKa, a TakxKe 
MHIYyJIbCKHe MeTallcCaMMO-aJIeEBPUTOBbIe FHEHMCbI. ITa rpyliiia XOPOWO KOppecnoHAMpyerTca C 
TyleeBaTCKHM 93TAJIOHHbIM WeHPOM - He3peyIbIM cyOrayBaKK-rpayBaKKOBbIM 
TeTPpOXMMHYeECKMM THOM oOcafKOB. EMHHYHbIM aHasiu3 MeTalicedo-ncaMMUTa 
CopoKHHCKOH CTpyKTypbl 3aHHMaeT TpoMexKyTOUHOe MONOKeHMe, TATOTeAH BCe %Ke K 
CKeJIeBaTCKOMY ITAJIOHHOMY THI. 

Bpipoybl. TakuM O6pa30M, UCHO/Ib30BaHHe NeTpOXMMMYeECKHX COMOCTaBJIeHHH jaeT 
HaM OY4eHb BaxKHbIM AOMOJHUTeIbHbIM MaTepHasl AIA cyKPeHHH 06 UCxOAHOKM mpupose 
KOHIVIOMepaTOBHAHbIX Nopof, CNopHoro reHe3Hca -A—uvxX—BepOATHOH KOppeATHBHOH 
cTpaTurpaduyeckon No3snuuu: 

1. Bce u3y4eHHble BbICOKOMeTaMOpOH30BaHHble (B AaMPUOOMHTOBON UW rpaHyIMTOBOHK 
@al\MAx) WM WHTeHCHBHO AMHAMOMeTaMOpOH30BaHHble KOHTOMepaTOBHAHble TMOpOsbl 
cnopHoro reHe3svca, a MMeHHO, PajOMbIllIbcCKOrO. yuacTKa TeTepeBCKOM cepHu, TP. 
TlepBoMalicka, y4acTKa CJIMAHMA peK BesMKad Bpicb, TopHpm Tukuy, [Huson TuKny, 
yuacTKos IIpua3osba —- Mapuynosbckoro, Kpyrobaskuuckoro u J\MOpoBcKoro, - 10 CBOeMy 
XHMM3My BIOJIHE COOTBETCTBYIOT I€PBH4HO OCaJOUHbIM rpyOoTeppHreHHbIM NoposjaM. 

2. IlerpoxumMuyueckH MOATBepKalwOTCA MpefcTaBJIeHHA aBTOPOB O BepoATHOH 
KOppeJIATHBHOM  NO3HWMH CNOpHbIX MeTalicedUTO-lIcCaMMHTOBbIX OObeKTOB  YILI, 
OCHOBaHHbIe paHee Ha _  JATO-leTporpa@uyeckux, CTPyYKTYPHO-TeKTOHHYeCKHX HU 
@opMal|MOHHbIX Mpv3Hakax: 1) MeTaKJIaCTOreHHble OOpa30BaHHA IIpua3z0BcKoro Mera6by10Ka 
(Auoposckoro wu  MapuynosbcKkoro yu4acTKOB) COOTBeETCTBYIOT  BbICOKO3PeJIOMY 
leTpOXMMHYeCKOMY THY rpyOoTeppHreHHbIx OCaJ{KOB (CKeyleBaTCKOMy) HM MOryT ObITb 
PaccCMOTpeHbI KaK OTHOCALMeCA K COOTBETCTBYIONEMyY CTpaTHrpamuyeckoMy ypOBHtO0, TO 
e€CTb K HH3aM MasIeompoTepo30g; 2) MeTallcePUTO-McCaMMUTOBbIe OObEKTHI 3alasHou 
nowoBHHpt YI} - PayomplllibcKoro yu4acTKa TeTepeBCKOH cepHu, 3BeHHropo/cKo- 
IWWnomsHckoro yyacrkKa I]puuHryba, ydacTKa CJIMAHMA pek BesmMkaa Buicb, TopHpm TuKny, 
T'Hunou TuKuy, a Takeke OKpecTHoctew r. IlepBoMavicKa - COOTBeTCTBY!IOT He3peJIOMy 
cyOrayBaKK-rpayBaKKOBOMy IleTpOXHMMYeCKOMY THIy OcaqKOB (rileeBaTCKOMy) HM MOryT 
ObITb OTHECeCHbI K COOTBETCTBYIOLEMy CTpaTHrpapuyecKOMy ypOBHIO, TO eCTb K BepxXaM 
NasleompoTepo3oa. 


CnMcOK MCNOJIb30BaHHbIX HCTOUHHKOB: 
Kop>KHeB M.H., Ilokantox B.B. [2013] Meraocagounbie neTpoxuMuyecKHe Cepuu —- KpuTepuu 
TasleOKIMMaTHYeCKHX  PeKOHCTpyKUMH B  paHHeM  joKeMOpuHH  KpHBopoxcKo- 
KpeMeH4yrcKoH CTpyKTypHO-PopMalMOHHOM 30HbI YKpanHcKoro wutTa // Aonosigzi HAH 
Yxpainn. — N28. - C. 120-127. 
Kpeygeses OI. [1974] MeranmoHocHbie KOHrIOMepaTbI MUpa. - HoBpocuoupck: HayKa. - 
238 c. 
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Pewemuuk M.M.1, [lymaancekut J..B.2, Cmenanik J.M.3, 3asayb 0.B.3 
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The authors have studied rocks located in the southwestern part of the Ros-Tikych region 
of the Ukrainian Shield. On the existing geological map, these rocks are indicated as 
enderbites. The chemical composition of the rocks has been analyzed, demonstrating that 
these rocks do not belong to enderbite, but can be rather described as monzonites and 
monzosyenites. According to the Sm-Nd apatite age, they were formed at 2100 + 150 Ma, 
in good agreement with the previously reported U-Pb zircon and monazite ages. The eNd 
values, calculated according to the isochron, is -5, indicating their origin due to the 
remelting of the Mesoarchean rocks. 


APATITE Sm-Nd AGEOF DIORYTE OF THE GAISYN BLOCK, THE UKRAINIAN SHIELD 
Reshetnyk M.M., Shumlyanskyy L.V., Stepanyuk L.M., Zaiats O.V. 


Bctyn. [lomlyk KopuwcHux KoMaMH, OCOOMBO HOBUMX ix TuMiB, AKi BiANOBiZaIOTb 
cyuacHuM noTpeOaM MpomucsoBocTi, He MO*Ke 3AiMCHIOBATHCA HAaBMaHHA, HOMYy Mae 
nepefyBaTH AKicHa reosorid4Ha 3M0MKa. Cy4acHi aHasiTH4Hi MeTOM i OCTAHHi AOCATHeEHHA 
reOJOri4HO! HayKH JalOTb HOBi MOXKJIMBOCTI AVIA PO3LUMMpoBKH reosoriyHo! 6yfOBU TaKux 
cKjlafqHO NoOyfOBaHux AiNAHOK AOKeMOpilicbKoro yHfaMeHTy, AK TavcHHCcbKHM OJ1I0K 
(niBgeHHO-3axiqHa oKONMYA = ©PocHHcbKo-TikuybKoro MeraOnoKy). OTpuMaHi Hamu 
pe3ybTaTH reoximiyHoro aHawi3zy Ta BU3HAYeHHA Bik ripcbKux nNopif, TaicuHcbKoro 610Ky 
J{a}OTb HOBi YABJICHHA MIpo ix MOXOAPKeHHA, a OTKeE i pO3yMiHHA FreosoriyHo! OyAOBH. 

AHasliz TonmepegHix JOCTiKeHb, MOPMy1IOBaHHA WpoGseMu, aKTyaJIbHicTb ii 
BUpillieHHA, 3afa4di AOC AKeHHA. TavicuHcbKuH OOK NpesCcTaBseHHH MeTamMopdiyHuMUu 
nipOKCeHOBHMH rHelicaMH i KpHCTasOCaHIAMM, WO BiAHOCATbCA 0 AHICTPOBCbKO-6y3bKOl 
cepii apxelicbKoro Biky, YAbTpaMeTaMOpQOi4HUMHU MasleompoTepo30HcbKuMU OioTHTOBUMH 
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Ta JIl@MKOKpaTOBMMH rpaHiTaMy, MiariorpaHitamu i rpanogioputamu (Kop. Cxema, 2004). € 
cepey, Wboro pi3HOMaHiTTa i Tima eHyepoiTis. TyT BuginatoTh TawcuHcbKuu cobiToBul 
KOMIIJI€KC, I]O0 He CXO?%KMH Ha 2%KOeH inwMu (Mf[epbaxoe, 2005). Ake y OAHOMY BiACJIOHeEHHI 
MO?KHa ToOayHMTH Oe3snepepBHUH pas: AiopuT - KBapyoBUuH AiopuT - rpaHogiopuT - amd@ibo.- 
6ioTHTOBMH rpaHiT - OioTHTOBMH rpaHiT - poxKeBuu anwiro-merMaToiqHHuM rpaHiT. Came 
TaKH pA i acovitoloTb 3 NOHATTAM «COOIT», xO¥a 3a NeTporpadi4HuM BU3HAYeHHAM COOIT € 
CHHOHiMOM rpaHosioputTy (Ps60KoHb, 1977). Taka %* cuTyaliid onmucaHa i AA 
NasleoupoTepo3sovcbkoro miyToHy JiyamaHb y TJlipHi4HO-KuTaHCcbKOMy kpaTOHi, je 
eHyepOiT-YapHOKiTH, TOHKO MepeliapoBaHi i B MexKax 1-2cCM MO2%KHa NOOayMTH AK eHepoir, 
TaK i YapHOKIT, WO CKIafeHuu 3 opTonipoKceny, OioTUTY, Narioka3y, KaNieBOro NOJIbOBOrO 
wmnatTy, KBaplly, iibMeHiTy, MarHeTUTy Ta NippoTuTy (Samuel et al., 2020). 

EngepoiTu 3ge0imbuioro € HaffaBHilwMMu TipcbKHMU NoposaMy, TOMY BijCJIOHeHHA, 
Ae ix OyJIO MO3HAYeHO Ha reosorivHi KapTi,i craso 06’EKTOM Hallux AocwipKeHb. Y poobori 
BUKOHAHO aHawi3 XiMi4HOro CKlafy Ta BH3HAYeHO Bik ripcbKHx Nopiy, TaHcuHcbKoro 610Ky 3 
MeTOW PO3LUIMpeHHA YABJICHb IIpO reHe3Hc Ta Yac POPMyBaHHA. 

@MakTH4HHK MaTepial Ta MeTOAONOrIA AOCII~AKeHb. ABTOpH AOcAiquIM TipcbKi 
nopoyu (3pa3Ku 8-2078 Ta 19-2078), Bigi6pani 3 Bi4CIOHeHHA, WO po3sTalloBaHe Ha MiBHOUi 
Big, c.CuTKisyi, Wo 3HaxoguTbcaA B 40 KM Ha cxig Big. M.Hemupis, BuHHutlbka 061. 
BiqCOHeEHHA MpefcTaBsieHe MaKpOCKONiYHO OCHTbOAHOpiqaHHMU—CcepeAHbO-——Ta 
KpyNHO3epHUcTuMy, iHogsi NopdiponosidHumu, 3eieHyBaTO-cipHMu WOposaMu MaCHBHOI 
TekcTypH. B mexkax cin CurTkisui, PyOixue, FOpkisyi, BuginaeTbca CuTKiBel|bKu 
eHAepOiToBui «MaCHB», TyT Ha reomoriyHilt KapTi MacuiTa6y 1:50000 (M-35-120 A, Taicun) 
mo3sHayeHO Oiblle ecAdTKa Ti eHAepOiTiB po3Mipamu coTHi MeTpiB (Reshetnyk, 
Starokadomskiy, 2021). Hamu BUBYeHO 3pa3KH 3 EAMHOFO BiACIOHEHHA, WO po3TalOBaHe Ha 
TepuTopii, Fe No3sHayeHe TiIO eHAepOiTiB. BOHO BMillye Tim0 KpucTaocaHUiB, i 3 3axo0fy 
MexKye 3 TVIOM AiopuTisB. B yinomy Ha Wi TepuTopii Tia KpucTanocnaHuis i eHyepoiTis, a 
TaKOX AiOPpHTiB OTOYeHI MariorpaHiTaMU Ta rpaHosioputTamu. TepuTopia € NpHiervio10 AO 
Hemupiscpko-Kouepiscbkol WOBHO! 30H (Bypaxoeuy ma in., 2015). 

MikpockonidHi Ocntiz»KeHHA BHKOHaHi B HHI «lucrutTyT reosorii» KuiscpKoro 
HallioHaIbHoro yHipepcutTety imeHi Tapaca WlesyenKa (KHYTII) Ta B Incrutyri reoximii, 
MiHepanorii Ta pyfoyTBopeHHaA im. M.II.Cemenenka HAH Yxpainu (ITMP). Busyenna 
Ipo3s0puvx Ta Npo3s0po-nowipoBaHux waidiB mpoBeseHe Ha MikpocKkonax «IIouam PII-1» 3 
IpHcTaBKaMu Vid MiHeparpadiyHux ocisKeHb, Ha paCTPOBOMYy eJIeKTPOHHOMY 
MiKpoOcKOni-MikKpOaHamizaTopi PEMMA-202M 3 eHeproyucnepciMHHM peHTreHiBCbKHM 
cieKTpoMetpom «Linksystems». Bu3Ha¥eHHA i30TONMHOTO CKJIayy HEOJMMY BUKOHYBaJIOCA 110 
iHJMBiZyaIbHuM KpHCTajlaM allaTHTy MeTOJOM Jla3epHoi absayil 3 Mac-clleKTpoMeTpielo 
iHAYKTHBHO-NOB’A3aHO! Wa3MH B yHiBepcuTeTi Kboptina, Ilept, Asctpania. Po3mip 
aHaJIiTHUHO! TOUKH Mi, Yac AOC KeHb CTAHOBMB 68 MiKpOH. 

OTpuMaHi pe3y1bTaTH, ix O6roBopeHHA. bysio BUKOHAaHO XxiMi4HHH aHasi3 BOX 
3pa3kiB i MpoBeyeHo ix neTporpadiyHe BuBYeHHA. He 3BaxKalo4H, Ha Te WO 3pa3KU Oyu 
BigiOpani 3 oAHOTO BiACJIOHeEHHA ix XiMiNHHH CKay BiApi3sHAeTbcaA (Tabs. 1). 

3a BMicToM SiO2 (60,94 Ta 58,69 %) nopo”u HasiexKaTb 40 cepesHix. Okpim Toro, BOHU 
MaloTb NiABUINeHy JIyKHICTb (K20+Naz0) = 9,75 Ta 6,87 %. 

OyjuH 3pa30K (8-20-7-8) 3a kaacudikayiero I.6. Wlepoakosa (Ilep6axoe, 2005) «€ 
MOHIJOHIT-4apHOKITOM, aypKe 3aMaJIO KBaplly, AK JIA YapHoKity (Pl -30%, K-Fsp - 45%, Q - 
10%, Bt - <1%, CPx - 10%, OPx - 5%). Inmmm 3pa30K (19-20-7-8) 3a MiHepaIbHUM CKJIaJ{OM 
MO%KHa BigHecTH Ao Aioputy (Pl - 75%, K-Fsp - <5%, Q - 5%, Bt - 3%, CPx -5%, OPx - 7%, 
Hbl - 1%). 3a kaacudikayiero Migenmocta (Midenamocm, 1994) po3poOseHo!o AVIA 
IJIYTOHiYHHX Nopiy, Halli 3pa3KU HaslexKaTb OAH (8-20-7-8) 40 MoHuOcieniTy, a Apyruu (19- 
20-7-8) 10 MOHIOHITY, Wo O1M3bKUMH AO MOHWOAioputy Ta Aioputy (Puc. 1). 


61 


MinGeolntegration XXI - 2021. Big Minepanorii i feorHosii go Teoximii, erpo.sorii, feonorii ta Teodi3uKu: 
odyHAaMeHTaJIbHi Ta WpuksagqHi acneKTH XXI cToniTTA 


Ta6nnya 1. Ximignni cK1aq (%) i BMicT eeMeHTiB AOMiMIOK (r/T) COGITIB i3 
Tavicuucpekoro 6s10Ky PoCHHCbhKO-TiKHUbKOrO MeraGJIOKy 




































































KomMnoHeHT 8-2078 19-2078 KomMnoHeHT 8-2078 19-2078 
SiOz 60.94 58.69 Th 10 <5 
TiO2 0.11 0.09 U <5 <5 
Al203 18.42 20.92 Ba 1888 151 
FeO 5.90 6.71 La 46 43 
MnO 0.12 0.13 Ce 106 90 
MgO 2.27 2.74 Pr 13 10 
CaO 2.84 5.50 Nd 50 38 
Na20 3.21 5.97 Sm 10 7 
K20 6.54 0.90 Eu 1.3 1.3 
P205 0.71 0.51 Gd 8.5 5.7 

S 0.17 0.36 Tb 1.1 0.7 
Cu 27 44 Dy 5.6 4.1 
Zn 77 98 Ho 1 0.7 
Ga 14 17 Er 2.5 1.9 
Rb 118 12 Tm 0.3 0.2 
Sr 337 339 Yb 2 1.6 
Y 34 22 Lu 0.3 0.2 
Zr 33 35 XP3E 247 205 
Nb <5 <5 (La)n/(Lu)n 15.57 18.33 
Pb 27 12 Eu/Eu* 0.44 0.62 




















3pa30kK 19-20-7-8 Ha aiarpami MigenmMocta siarae OM3bKO O «OA» y AKe 
BKJlaJjalOTbcA CHAepOiTu i dapHOKiTH T'atBopoucyKoro i JIiTHHCbKOrO KOMIIeKCiB. Ayle BCe 2K 
TaKH 3a MiHepawIbHHM CK/IaJOM JO YapHOKITiB OM3bKHUM 3pa30K 8-20-7-8. EHepoiTis 
BUABHTH He BJaJioca. 





Tawite/Urtite/Italite m@ Aloputoinu 
. Faiicuncekoro GnoKy 
Y- NS A. eHpep6iTu, YapHoKiTn 
i. raBOpoHceKoro KOMNneKcy 
4. ekgep6iTv, yapHoKiTn 
\_ nitwHceKoro Komnnekcy 





15 
x 


10 


Na,O+K,O 














£ 2 
2 e2 j 
oO at / 
oO 2° r " 
8 > / Quartzolite 
= r T T 
40 50 60 70 80 90 


SiO, 

PucyHok 1. Kaacudikayitni diazpamu dasa nopid TaticuncbKo2zo 6”noKy PocuHcbKo- 
Tikuybkozopatony (docridxceni 3pa3kKu no3HaYeHi MemMHUMU Keadpamamu), ma eHdepbimie, 
yapHokimie Taueoponcekozo i Jimuncekozo0 Komnaekcie AHicmepcoko-by3bkozo pationy (dani 
e3smi 3 (Kpueduk, 2011)). 
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AIA BU3BHAYeHHA Yacy POPMyBaHHA Nopif, caMapifi-HeOAMMOBMM i30TONHUM MeTOJOM 
MH JjaTyBaJIM alaTUTH 3 mpobu 8-20-7-8 (MoHO-YapHOKiT). 3riqHo i3 Sm-Nd i30xpoHow, Bik 
ckyiagae 21004150 man. poxis (puc. 2). 
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PucyHok 2. 3a Sm-Nd i30xpouon, e@ik nopid cKnadae 21004150 MAH. pokie. 


[leit Bik B MexKax NOXHOKH BigznoBifae Biky cobiTiB (amdi6on-6ioTHTOBUX rpaHiTiB), 
BiACIOHEHUX Henosanik y Kap’epi c. Hux4ua Kponusua, BiK AKMX CTAHOBUTb 2049 + 3 MJIH 
poxis (Cmenantok ma in., 2017). Bik MoHalMTiB i3 BHBYeHHX HAaMHM 3pa3KiB CTAaHOBUTb 
2027246 MJIH. poKiB (PewemuHuk ma in., 2020). 

Po3paxoBaHa 3a i30xpoHo10 BesIM4MHAEN B allaTHTax JOPIBHIOE -5, WO CBIQYHTb po 
TpUMBasly KOpOBy MepesicTopito AocrizKeHUx Nopig. BiporiqHo, BOHH YTBOprIOBaJIMCcA 3a 
paxyHOK mlepelllaBJIeHHA Me30apxeHCbKOl KOHTHHEHTaJIbHO! KOpH. Hopoau 
Me3oapxelicbkoro Biky (6iAa 3,0-2,8 Mapa poKiB) WIMpoKo po3snoBciosKeHi Ha 3axogfi YI 
(TloHomapeuko ma. in. 2010; Cmenantok ma in., 2020; Shumlyanskyy et al, 2021), i ix 
NlaBJIeHHA B MaJIeOMpoOTepo301 MajIO MpH3BecTH AO yTBOpeHHA Topi, 3 i30TOMHHMU 
XapaKTepHCTHKaMH, AKi cnocTepiraioTbca B AiopuToigax TavcuHcbKoro O0Ky. 3a cBOIMU 
XapaKTepHCTHKaMU Wi NOpOAM pi3KO BiAMiHHi Bi IOBeHWVIbHAX MaseOMpoTepo30MCbKUX 
nopig, IlipniuHoro 3axogy YkpaincbKoro wuta (HWymasncokuu ma in., 2018). 

BucHOBKH. BuBuenHi nmopogsu € MOHIO-4apHOKITOM Ta AiopuToM 
MasleOMpOTepO3OHUCbKOLO Biky. 3a i3OTOMHMM CKlaJ{OM HeEOJMMY B allaTHTaX BOHH ABJIAIOTb 
co6o10 TposyKT NepenaBeHHA Oibl aBHbOi, OY4eBHAHO, Me30apxelCbKOi, 
KOHTHHEHTAaJIbHO! KOpH. 
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OPrFAHIWHA PEYOBHHA B METEOPHTAX 
Po3ko A.M., Cemenenko B.I1. 


IHcmumym z2eoximii Minepafozii ma pyooymeopenns io. M.II. Cemenenka HAH Yrpainu, Kuie, 
al.rozko@gmail.com 


The analysis of modern researches of organic material in meteorites, especially in 
carbonaceous chondrites is given in the work. Organic compounds are represented by 
aliphatic (alkanes, alkenes, isoprenoids) and aromatic hydrocarbons (alkylbenzenes, 
naphthalene, phenanthrenes, pyrenes), carboxylic acids, pyrimidines, purines, 
guanylureas, porphyrins, amino acids and have abiogenic origin. 


ORGANIC MATERIAL IN METEORITES 
Rozko A., Semenenko V. 
BuBYeHHA OpraHidHO! peYOBHHH B MeTeOPHTax, a CaMe Y BYIIMCTHX XOHAPMTax, 


JO3BOJIAE OTPHMAaTH AOCTOBIpHy iHdopMalLito Mpo paHHi Mpowecu eBosrouil nepudepifHux 
30H IpOTOMMaHeTHO! TyMaHHOCTi, pO NOXOJKeHHA OpraHikKH, 30KpeMa Ha 3eM\JIi. 
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Bnepuie opraHidHa peyOBHHa y BUTAAi TBEPAMX BYIIeBOAHIB i CKJIaHUX CHOyK 
opraHiku 3 cipKo1o0 Ta docdopom bya BuABseHa UM. A. Bepyestiycom y 1834 p. npu ximivHomy 
aHami3i ByrmuctToro xoHy”puta Alice. We B 1962 p. P. JleBi 3 cniBapropamu (Levy, 1970) 
WWJIAXOM HarpiBaHHa MeTeopnta Allende jo 423 K, orpumaB 40 0,007 % ByrsteBOAHiB (MeTaH, 
6yTaH, 6eH3O0JI, reKCaH, TOJIYOJI, H-OKTaH, KcH10J1 i T. 4.). le B OCHOBHOMy piAKi apoMaTHYHi 
ByIJIeBOAHi Ta aJIKaHH Bij] OKTaHa JO YH/eKaHa. 3a JAHAMH eCKCIeEPHMeHTY aBTOPH 3pooMsIn 
BHCHOBOK IIpO HaJlexKHICTb BYIJIeBOAHIB JO MpHposHOoroO MaTepiasly, a He AO MPparMenrTiB 
posnagy KpyNHux MovieKyl. 

CucTreMHuM i riM60KMM BUBYeHHAM OpraHidHoO! peyoBHHH B MeTeOpuTax 3aiMaBca II. 
BaosuKin (Booeukin, 1967), 3 ByrmucTux xoHApUTiB [po3na Ta Mizei (6e3nocepeAHboO nica 
Horo nafinHa) Oyo BUsieHO y Nepliomy 3 Hux OiTyMonogiOHy peyoBHHy, a B Apyromy - 
6iTyMH, O1M3bKi 3a CKIaOM JO O30KepuTy. 3a ZaHuMU aBTOpa (Bdoeukin, 1967) BMicT 
OpraHidHHXx peyoBHH y MeTeopuTax BiszNoBiae 0,5 Mac %. 

3 NMOABOIO Cy4aCHHxX aHaJiTHYHHX MeTO,IB, AKi AO3BOJIAIOTbh OiKCyBaTH He3HauHi 
KOHUeHTpallil OpraHi4HoOi PpeYOBMHUM Ta BH3HayaTH il CKlaf, Nepewik OpraHi4HHx CIOJIyK 
CyTTEBO po3slMpuBca. B yiviomy, cepey, 14 THcaHY OpraHi4HMX CNOJYK BYIJIMCTHX XOHAPHTIB 
BHABJIeHi MOJIEKYJIM, AKi MalOTb CepefHIo PopMyy Ci00H15s020N3S3 (Schmitt-Kopplin et al, 
2010). 

AIA OpraHidHO!] peYOBHHH y BYIJIMCTHX XOHApuTax—cnocTepiracTEcaA HiABULeHHU 
BMICT KMCHW, HallpHkKviay, B MeTeopuTi Mige - 41,81 % B TOM 4ac, AK y 3BH4aHHUX XOHAPUTax 
- 33 % (Wiik, 1956). BMicT a30Ty, UO BKOAUTb AO CKafy OpraHiyHo! peyoBHHU KOJIMBaeTbCA 
B Mexax 0,095 - 0,144 % nmpu cepefsHbomy 3HayeHHi 0,15 % B 3Bu4aMHUx XOHAPUTax 
(Goldstein, Ogilvie, 1965). Byrmucti xoHApUTM MicTATb NigBuMeHy KinbKicTb O, H, S, H20, a 
TaKOXK MiABULUeHy KiJIbKiCTb BiHOCHO JIETKMX esleMeHTiB-fOMilOK (F, Cd, In, Hg Ta in.), a 
TaKOXK MepBHHHMX ra3iB, BMiCT AKMX KOpeJIHOE 3 BMICTOM BYyrvlell}O Ta OpraHiku (CUMOHAH, 
2016) Ha BigMiny Big iHwIMx MeTeOpHTiB y BY IMCTMX XOHAPUTax HaABHa M03a3eMHa BOsa y 
Bursiagi - OH rpynu (Bofa 36ara4ueHa AevTepiem). OpraHiuyHa peyoBuHa XapaKTepH3yeTbCA 
BHCOKMM CTyNe€He€M OKHMCHe€HHA Ta MiABMWJeHHM BMiCTOM YreTepoaTOMiB, cepey, AKUX 
OcOOJIMBUH iHTepec BUKJIMKae xXOp. Jlocniz»Kyo4N ByrIMcTi xoHApUTH P. Xatatc i E. Ansepc 
(Hayatsu, Anders 1981) Bu3sHa4Msin, WO AO Ix CKIafy BXOJMTb OpraHika AK BYIVIeBOAHEBOTO, 
Tak i 6iTyMi30BaHoro xapakKTepy (Bi, 6eH30s1y Yepe3 anKin6eH301u i HadTaniHH fo 
noviAepHUX BYIVIeBOAHeEBHX aMiHOKMCJIOT, NipHHu, ipHMigqMHH), WO O1H3bKi oO 
OpraHiyHoi peyOBHHH AOKeMOpivicbKuX caHyis. BuMiploBaHHA ONTHYHOTO ObepTaHHA 
Byrlel|eBOl PeYOBHHU NOKa3aJio, WjO BOHA OMTHYHO HeMTpasbHa, TOOTO Mae HebionorivHy 
npuposy (Hayatsu, Anders, 1981; Yuen et al., 1973). 

Y HepiBHoBaxKHOMy XOHApUTi KpumKa Oyo 3HaMfeHO pA, OO’eEKTIB, WO MiCTATb 
OpraHidHy peyoBuHy. Tak y ByrJIMcTOMy KceHOwITi K1 BHABeEHO BYrvlelleEBMiCHy PeYOBMHYy 
yopHoro Koybopy (Semenenko et al., 2004; Semenenko et al. 2005), aka 3a JaHUMU 
iH@payepBoHoi ciekTpockonii mpescTaBleHa anidaTHYHHMH Ta apoMaTHYHHMu 
ByrmeBofHaAMU (Semenenko, Golovko, 1994; Nooner, 1967). Woniz0HambHa MakKpoxoHApa 
(Cemenenko, Tipiu, 2011) i 6iryMoBMicHuH KceHosniT (Tipiu, Cemeneuko, 2016; Cemenenko, 
Tipiu, 2016) MicTaTb BKJIOUeHHA OiTyMy, rpadiru30BaHoro y pi3Hif cremeHi. ABTOpUu 
BBaxKalOTb, WO HaABHICTb BYrvIeBOAHIB y KCeHOsiTax MOo*Ke OyTH cCBiqYeHHAM akpelil 
IPpHMiITHBHUX MeTeOPUTIB Y HH3bKOTeMMepaTypHiM 30Hi Fa3OMMOBOl MpOTOMIaHeTHO! 
TYMAaHHOCTi. 

BucHOBKH. CyyacHi AOCIiKeHHA HaflasM OMHO3HAYHI AOKa3M TOO, WO OpraHi4dHi 
cnoylyKH B MeTeOpHTaX MalOTb KOCMiYHe MOXOAKeHHA HW YTBOPHJIMCh LIIAXOM 
HeOionoriyHoro ximiuyHoro cHHTe3y. B MeTeopuTax, 30KpeMa y BYIrJIMCTHX XOHAPUTax 
(Hauang et al, 2005) 3Havyeni HacTynHi opraHiyHi cnosyKu: anidaTuyHi (asiKaHy, aJIKeHH, 
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izompeHoigu) i apoMaTuyHi (aKin6eH301u, Hapbtanin, beHaHTpeHu, NipeHu) Byr1eBoOAHi, 
KapOoHOBi KHCJIOTH, NipHMiQUHN, NypHHy, ryaHisiIMoyeBMHa, NOpdipHHu Ta aMiHOKHCJIOTH. 
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IBOJIIOWMA COCTABA MHHEPAJIOB ITPH BbICOKOBAPHYUECKOM METAMOP®H3ME 
HA ITPHMEPE 39KJIOTMTOB 3ANAAHOFO FTHEMCOBOrO PETMOHA (HOPBETHA) 


Canumeapaeea J.H.12, Cky610e C.I.12, Bepesun A.B.13 


1Hucmumym 2eoNoe2uu u 2zeoxpoHoozuu dokemopua PAH, Cauxm-Ilemep6ypez, Poccus, 
fluoritecaf2 @mail.ru 
2Caukm-Ilemep6ypeckuli 20pHbili yuueepcumem, Cankxm-Ilemepb6ype, Poccua 
3Hucmumym nayk o 3emae CII6lY, Cankm-Ilemep6ypz2, Poccua 


The paper presents the results of a study of the chemical composition of eclogite minerals 
and associated rocks of the Western Gneiss Region. Amphibolization of eclogites leads to 
a redistribution of HREE from garnets to newly formed pyroxenes of symplectites and to 
amphiboles and Ti to ilmenite. The effect of inheritance of REE spectra upon replacement 
of omphacite by amphiboles is shown. It is assumed that the formation of garnet 
amphibolites occurred with the influence of a fluid. 


EVOLUTION OF THE COMPOSITION OF MINERALS DURING HIGH-PRESSURE 
METAMORPHISM ON THE EXAMPLE OF ECLOGITES-OF THE WESTERN GNEISS REGION 
(NORWAY) 


Salimgaraeva L.I, Berezin A.V., Skublov S.G. 


Bpeyenne. 3anafHbiid rHeMcoBbid perwoH Hopseruu (WGR) sABAAeTCA OJHHM U3 
KpyNHeHWMx UH, B TO Ke BpeMA, OAHAM M3 HEMHOFHX XOPOWo OOHaxKeHHIX UHP-TeppewHoB 
Ha 3emsie. Tak, WGR tpegcTaBiaeT coO0M OTJIMYHy!IO ECTeECTBeHHY!O JIabOpaTOpHo AVA 
ucculeOBaHHA IIpOleccoB BbICOKOOapuueckoro u yJIbT paBbICOKOOapuyecKoro 
Me€TaMOpQu3Ma, a TakK?Ke CBOMCTB HW NOBeeHMA CyYOAYUMpOBaHHOM KOHTHHEHTAJIbHOH KOPHI. 

JjarupoBaHve MeTaMopdHv4ecKHX KOMIMVJICEKCOB ABJIAeTCH HelMpocrouw 3ayjauen, 
NOCKOJbKy MHPoOpMallvA O MpefbIAyuIMx COObITHAX MOMKeT CTHPaTbCA Ha/IO%KCHHbIM 
Me€TaMOpQu3MOM, HM TpebyeT KOMIVIeKCa H30TONHBIX MeTO/OB. IIpu AaTHpOBaHHH Nopoy Sm- 
Nd u Lu-Hf mMerogamu HeoOxoAMMO YYUTbIBATb MOOMJIbHOCTb REE, KoTOpad TpasWMWMOHHO 
IIpHHUMaeTCA KaK BECbMa OrpaHH4eHHa”, OfHaKO yxKe ObIIO HEOJHOKpaTHO NOKa3aHO, 4TO 
3TO yTBep»KjeHHe He BCerfja BepHo (Ague, 2017), 4To u onpesenus0 Web HacToALero 
MCCJIe€OBaHHA: BbIABATb 3aKOHOMePHOCTH B HW3MeHEHHM pe/KOZeCMEJIbHOTO COCTaBa 
MMHepasiOB Ip aMOUOOMM3aLMU IKOFUTOB 3anafHOro rHeMCOBOro perHvoua. 

Teosormueckoe cTpoeHHe. 3alasHbId THeEMCOBbIM PperwOH C/IO%*KeH B OCHOBHOM 
IpoTepo30MCKHMH MUIrMaTHTOBbIMH THeMCaMH, OTHOCAWIMMMCH uallje Bcero' K 
aMOuOONMTOBOH dallvv. IKJOTHTbI, B TOM 4HcIe KoscuTcosepxKautwe (UHP), 
oOHapyKUBaloTCA Ha Wiowaqu oKo0 25 000 Km? Ha ceBepo-3anage peruoHa. CuutaetTca, 
4TO (ybTpa)BbICOKOOapHuecKHH MeTaMOpOu3M B 3allaf{HOM THeEHMCOBOM pervoHe CBA3AaH C 
CKaHAMHAaBCKOH da3z0i KasleOHCKOH OpOreHHU, BO3pacT KOTOPOH cooTBeTcTByeT 420-400 
Ma (Griffin, Brueckner, 1985). WpeanonowKutTesbHo, aMbHOOMM3alMA 3JKJIOFMTOBBIX Ted 
CBA3aHa C MX Noculesyroulen IKCryMallveH AO BO3SpacTHOH OTMeTKU 375 Ma (Carswell et al, 
2003). 

B aHHOM padoTe TpvBefeHbI pe3yIbTATbI UWCCeOBaHHA NOpOA W3 JHMH3bI 
3JKJIOTMTOB Ha Oepery OKOHYAHHA 3aKBa HopsAnosieH B 4 KM Ha BOCTOK oT r. Moséi. JIMH3a 
KallieBHAHOH PopMbI pa3sMepoMm 5 x 30 M, KOHYMK «KallIM» Ha ceBepe, Ha eé 10%KHOM 
OKOHYAHHU 3adUKCHpOBaH KOHTAaKT C BMeljalOWJMMH THeMcaMu, OOJeKaIOWIMMH TeVIO. 
IKJOFMTbI paccJlaHWOBaHbl, HaOOfaeTCA YepeAOBaHHe MOJIOC pa3/IMYHOM MOLIHOCTH 
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3KNoruta (o6p. 1902) u rpaHaToBoro amdubouuta (obp. 1903). Ha kKoHTakTe c rHelicamu 
IIpHcyTCTByeT 30Ha aMOUOONH3alMH (O6p. 1904). 

AHaJIMTH4eCKaA MeTOAMKa. CojepxKaHve pesKHX HW peAKO3EMeJIbHbIX JJIEMEHTOB B 
MMHepaviax ObIIO OlIpesesIEHO HA HOHHOM MUKpo30Hye Cameca-IMS-4f Bn H® ©TMAH nocse 
ipefBapuTesbHoro UccyiefoBaHvA MeTOosOM SEM-EDS-~ (JEOL JSM-6510LA’~ c 
39HeEprosMcnepcHOHHOH upucTraBKow JED-2200) B HIT PAH. AO6peBuatypbI MuHepasoB 
AaHbi 10 (Whitney, Evans, 2010). 

Pe3ybTaTbl. [paHambi B 3K0ruTax (puc. 1, a) MpeycTaBeHbI AByYMA MOPOoTHNaMH: 
aTOJVIOBble TpaHaTbI WH NopdupoOsacToBble rpaHaTbI 4o 1.5 MM B NomepedHuke. B 
WeHTpayIbHOM 4ACTH aATOJIJIOBbIX TpaHaTOB HaOJHOfalOTCA PeIMKTbI rpaHaTOB, BOKpyr 
KOTOPbIX Pa3BUBalOTCA KCeHOOMACTbI OMdayNta. B rpaHaTaxX W3 39KJIOTMTOB MpaKTMYecKu 
HeT BKJO4UeHHH. [paHaTbl B TpaHaTOBbIX aMWOONMTAaX MpefCTaBJIeHbl KPYMHbIMU 
nowKuIO6acTaMu 70 3 MM B HonepeuHukKe (puc. 1, b). NouKuno06nacTbl rpaHaToB HepeKO 
COfepKaT BKJIIOUCHHA MOHOKJIMHHOFO MMpoKceua, MWiarMoKJia3a, INMOTa, perxke pyTMvila U 
WJIbMeHUTa. 





Bec 20Kv Ao 500m) Me BEC 20kV ra Psa Anim = —— 
PucyHok 1. BSE-u306pascteHue 2paHamoe u3: a) aknozumoe (o6p. 1902); b) 2paHamoebix 
am@pu6orumoe (o6p. 1903). 


Ilo cocTaBy riaBHbIX JJIEMeEHTOB TpaHaTbI M3 IKIOFMTOB COOTBETCTBYIOT aJIbMaH\MH- 
MMponoBomy payy: cogepxkaHve Alm MUHavJia JEKUT B Mpefesax oT 52 Wo 54 Mow. %, Prp - 
31-33 mou. %, Grs - 10-13 mon. %, Sps - 0.8-1.8 mon. %. pu 9TOM B Mpefesax OTAeJIbHbIX 
3epeH 30HAJIbHOCTb He HaOslOfaeTCA, BapHMalluu COfep%KaHHA MUHAJIOB KOJICOATCA B 
mpegesax 1-2 mos. % (puc. 2, a). 
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PucyHok 2. 30HaNbHOCMb 2paHamoée No 2AdaeHbIM INeMeHMaM U3: a) IKNO2uMO.B; b) 
2paHamoebix am@ubonumoe. 
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CocraB rpaHaTOB HW3 YrpaHaTOBbIX aMHOOJMTOB OTJIMYaeTCH OT TpaHaTOB U3 
9IKJIOTHTOB HW COOTBeETCTBYeT YKe aJIbMaHJMH-rpoccyJIApOBOMy psxyy: cofzepxkaHve Alm 
MUHavia 59-71 mow. %, Prp - 3-9 Mou. %, Grs - 20-30 Mou. %, Sps - 0.1-6 Mow. %. [paHaTbi 43 
TpaHaTOBbIX aMMHOOJIMTOB XapaKTePH3YIOTCA CJIOXRKHOM 3O0HAJIbHOCTbIO, BbIParKalOljeHca B 
NOHWKeHHH cosepxKaHua Alm B WeHTpabHOH YacTu oT 70 fo 59 Mos. % HW NOBbIMeHHH Alm 
B KpaeBouw YacTH 3epeH fo 71 Mos. %. CofepxaHve Prp Noso*KUTeIbHO KOppeupyeT C 
coyepxkaHvem Alm, yMeHbiladcb oT 8 mos. % AO 3 MON. % B WeHTpasIbHOM YacTH U 
yBeIM4MBaACh JO 7 MOJ. % B KpaeBOM 4acTH 3epeH. CoffeprKaHve Grs yBeM4MBaeTCA B 
WeHTpalbHOH uacTu oT 20 yo 31 mon. % HM yMeHbIaeTcH B KpaeBow fo 20 mou. %. 
30HaJIbHOCTb 10 Sps aHaIOrM4Ha 30HAaJIbHOCTH 10 Grs: c yBemM4eHHeM coffepxKaHHaA Sps 
MHHaJia OT 0.7 40 6 Mow. % B WEHTpaJIbHOH YaCTH UM NOHMKeHHeM JO 0.1 B KpaeBon (puc. 2, 
b). Takow BUA 30HaAIbHOCTH M0 TaBHbIM 3JIEMeHTAaM B [paHaTaX M3 TpaHaTOBbIxX 
AMUOONMTOB yKa3bIBaeT Ha KPHCTaJVIM3alMI0 WeEHTpaJIbHOM YaCTH 3epeH B MporpasHyto 
CTafM10 MeTAMOPOH3Ma C NOBbILIEHHeEM TeMMepaTypbl, a KpaeBou — B peTporpasHy!o. 

AA TpaHaTOB M3 39KOrATOB cieKTpbI REE XapakTepH3ylOTCA APKO BbIpaxKeHHOHK 
AuddepeHyvayvet OT Jerkux REE K TaxKesbIM c OGe€AHEHHeM B OOsacTH LREE yo 0.01 
XOHAPHTOBOrTO OTHOWeHHA HU OOOraljeHHem B OOsacTH HREE yo 100 xoHgpuToBEIx 
OTHOWeHHH (Lun/Lan 1e@KUT B MHTepBasie 294-500) (puc. 3, a). CymMapHoe cofjep»xaHve REE 
JI@KUT B Ipesentax oT 13.3 fo 19.6 ppm. Ho REE rpaHatTpr-43-3KI0rHuTOB-He-30HaJIbHBI. 
[paHaTbI M3 rpaHaTOBbIX aMMHOOJMTOB OTJIMYAIOTCA OT [FpaHaTOB H3 IKIOrMTOB 
NOBbILIGHHbIM CYMMapHbIM coOfepxaHvemM REE _ (37.9-57.8. ppm) uw  Hanw4vem 
CaOOBbIPaxKeHHOM 30HAJIbHOCTH — KpaeBad YaACTb rpaHaTOB U3 TpaHaTOBbIX AaMMUOOMTOB 
XapaKTepH3yeTCA NOHWKEHHbIM OTHOCHTEJIbHO LWeHTpaJIbHOM CofepKaHveM TsKeIbIX REE 
(puc. 3, a), a TakoKe NOHM)KEHHbIM cofepKaHvem Ti HM Y UW NMOBbILICHHbIM - Cr. 
IIpeanonaraetca, uTo Ti mepepacnpeyenasicA B xofe MeTaMopdu3Ma U3 rpaHaTOB B 
WJIbMeHHT. 


—®omphacite (1902) 
= amphibole (1902) 
=O= clinopyroxene (1903) 
=v amphibole (1904) 


=m core (1902) 
=m med (1902) 
=o rim (1902) 
= core (1903) 
= rim (1903) 
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PucyHok 3. Cnekmpvi pacnpedenenusa REE das: a) 2paHamoe u3 aknozumoe (o06p. 1902) u 
2paHamoebix amq@ubonumoe (o6p. 1903); b) MoHOKAUHHbIX NupoKceHoe U am@uboNoe U3 
akNo2zumoe (o6p. 1902), zpaHamoebix amg@ubosumoe (o6p. 1903) uam@ubonumoe (obp. 1904). 
Cnexmpot REE nopmupoeantti no CI (McDonough, Sun, 1995). 


MonokauHHble nupokceHbl B UCCeAyeMbIX Mopofsax MpefcTaBIeHbl ABYyMA 
reHepalWAMH - KpyNHbIMH 3epHaMH omdalutTa (cofepkaHve %*afleMTOBOrO MHHavia 


Wocturaet 24 mon. %) B 93KIOFHTaX HM KCeHOOJaCTaMM JMONCHAa B MMpOKCeH- 
arHOKa30BbIX CHMIVIEKTHTAX H3 rpaHaTOBbIX aM@uOoNMTOB. B omdayuTe cyMMapHoe 
coyepxkaHve REE sexUT B Mpefenax 18-21 ppm. CnekTpbIl pacnpegeneHua REE aaa 
oMdallMTa XapaKTepH3yIOTCA CHHYCOMaJIbHOUM POpMOH c OboralljeHveM cieKTpa B OO/IaCcTH 
LREE u o6efHeHveM crieKTpa B OOsacTH HREE oTHocuTejbHO xoHApHutTa (puc. 3, b), 
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XapaKTepHOH IH MMHepasioB, OOpas0BaHHe KOTOPbIX CBA3aHO C HepaBHOBeCHbIMU 
mpouyeccamu (Cxy6n0e, 2005). O6eqHeHve cieKTpa B oOmacTH HREE yka3biBaeT Ha 
COBMeCTHY!0 KPHCTaJIIM3al|Mio C rpaHaTaMH - IylaBHbIMM KOHWeHTpaTopamMu HREE B 
9KNoruTax. J\MONCHA U3 CHMIVIEKTHTOB XapaKTepH3yeTCA MOBbILIeCHHbIM OTHOCHTeJIbHO 
oMdallMTa CyMMapHbIM cojjep>KaHvem REE (0 45 ppm), ocobeHHo HREE, u 6osee nonoron 
dopmoit cnextpa REE (puc. 3, b). 

Am@u6o/bl B IKMOTUTAaX HaOsOMalOTCA B BUe e€AMHHYHbIX 3epeH (40 250 MKM B 
nonepeyHuKe) HW mo KiaccuduKayuu (Hawthorne et. al, 2012) cooTBeTCTByIOT BHHUUTY. 
CymMapHoe cofepxxaHve REE yoctTuraetT 19 ppm. Cnextppr REE nmosIHOCcTbIO MOBTOPAIOT 
@opMy cleKTpoB OMdal|MTa, 4YTO CBHAeTeIbCTByeT O6 OOpa3z0BaHHH aM@uOoosla 10 
oMdallMTy HU, COOTBETCTBEHHO, HacyiefOBaHMu cneKTpoB REE. B rpaHaToBblx amMbuooMTaXx 
aMQOuOOJIbI MpeCTaBJIeHbI KPyNHbIMU UAMOOsacTaMH (70 500 MKM), COOTBeTCTBYIONIMMH 10 
cocTaBy pAAy 34eHHT — MapracutT — depponapracuTt. B amduobonutTax KpynHble 
vgMobsacThl (40 300 MKM B NoMmepeyHuKe) MarHe3sHaJIbHOM poroBoh OOMaHKU 10 
epudepuu 3epeH 3aMelijaloTCA aKTMHOMTOM. CyMMapHoe cofepxkaHve REE B 93THXx 
aMuooax BbIWe, YM B aMHOOsax H3 IKOrMTOB (29-36 ppm). CneKTpbi REE Takxe 
XapaKTepH3yIOTCA CHHYCOMAaIbHOK opMou, OfAHAKO OoNee NOMOTOU, c oboraljeHveM 
cileKTpa B O61acTH MREE u HREE (puc. 3, b). 

3ako4eHHe. B paboTe MOKa3aHbl CilesyouMe 3aKOHOMePHOCTH- B- H3MeHeEHHH 
COCcTaBa MHHepaJOB Ip aMUOOMM3aLUU 9KIOLUTOB: 

1) [paHaTbI U3 frpaHaTOBbIX aMQHOOJIMTOB XapaKTepH3yIOTCA  30HAJIbHOCTIO, 
yKa3bIBaloluleh Ha OOpa30BaHHe UX LWeHTpaIbHOM 30HbI Ha WporpasHow cTaquu 
MeTaMOppu3Ma HW KpaeBow - Ha peTporpaysHOow. BepoATHO, MOMOCbI rpaHaTOBOoroO 
aMuOoMTa ObIIM OOsIee NPOHUMWAeMbI AVIA POU a, YTO WM NPHBeVIO K WIMPOKOMY pa3BUTHIO 
IIpH3HaKOB peTporpafHOrO MeTaMOpdu3Ma (COOTBeETCTBYIOWIaA 30HAJIbHOCTb B rpauHarte, 
HasIM4ve NMPOKCeH-WlarMOKa3OBbIX CHMIVICKTHTOB UH aMMPUOOVIOB). 

2) IpoucxogzuT nepepacnpeszemeHue HREE u3 rpaHaToB B HOBOOOpa30BaHHble NMPOKCeHbI 
CHMII€KTUTOB UM B aMOUOOUBI. Ti MepepacnpeseiAeTCA U3 rpaHaTOB B WJIbMeHHT. 

3) Ha6Osmofaetca aspdekT HacjiefoBaHuA cueKTpoB REE nmpu 3amMeljeHHH oOMdal{MTa 
aM@uoovlaMu. 

Hccnredoeanue ebinoAHeHo npu noddepxcke 2panma P®PH 20-35-90001. 
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BEPXHbOBEHACbKI NICKOBHKH MIBAEHHO-3AXIJHOi OKPAIHH 
CXIJHO€BPONMEMCbKOI MVIAT®OPMH HM FEOAMHAMIYHI YMOBH ix YTBOPEHHA 


Cokyp T.M. 
Iycmumym 2eoozi4unux Hayk HAH YxKpainu, Kuie, sokurvsesvit@ukr.net 


The main task of regional geology is the volumetric reconstruction of the pattern of 
distribution and evolution of material complexes and forces that existed in the past 
geological epochs. The purpose of the research is to determine the genetic nature and 
reconstruction of the conditions for the formation of sandstones in the deposits of the 
Upper Vendian of the south-western skirt of the East-European platform and the western 
slope of the Southern Urals. 


THE UPPER WENDIAN SANDSTONES OF THE SOUTH-WESTERN SKIRT OF THE EAST- 
EUROPEAN PLATFORM AND GEODYNAMIC CONDITIONS OF THEIR FORMATION 


Sokur T.M. 


Bctyn. ®PopmysBaHHA OcafOBUXx Nopix € AOCHTb TpuBaNMH i cKNafHUM Mpowec, Ae 
MpoBifjHe Miclle 3aMMa€ TeKTOHIKa i, 30KpeMa, Pe2KXHM KOJIMBaJIbHUX PyXiB 3CEMHO! KOpH, a 
TaKoxK XiMivHHu cKlay, nopigz, KiiMaT, petbed MicijeBocti, rijposuHamika i OKMCJIIOBaJIbHO- 
BIJHOBJIIOBaJIbHi YMOBH, MiHepasizayia BOA Ta inwi dakTopu smiToreHe3y. Bci 3a3Ha4eHi 
@akTOpW 3a/IMlaloTb B CKNlafi (AK MiHepasIbHOMy, Tak i ximMiuyHOMy) MiCKOBMKiB i 
TOHKO3e€pHUCTHX yJIaMKOBMX Nopig, cBilt cig, Wo poOuTb ix inTerpasbHUMH iHAMKaTOpaMu 
THX 4M iHIWMX MpoleciB cefMMeHToreHesy. Y AaHOMy MOBIAOMJICHHi HaBefeHi pe3y/IbTaTH 
AOCIAKeHb XiMi4HUX CKVIafiB MiCKOBHKIB BepXHbOro BeHAY NMiBJeHHO-3axifHO! OKpaiHu 
CxiqHoeBponelricbKoi naTdopmu (J|HicrpoBcbKuH NepukKpaTor). 

/jo BepxHboro BeHAY AOCiAKyBaHOrO pavouy BigHocaATbcA Morwusis-lloginpchKa 
KaHuuiscbKa cepil. Mornuis-llogimpcbka cepisl cKlafaeTbCaA i3 TpbOx CBIT — MOrMVJIiBCbKOI, 
APMWiBCbKOi i HaropxHcbKOi. Y MOrvJiBCbKiM cCBITi BUHIIAIOTbCA ObYeaiBCbKi, 
JIOMO3IiBCbKi, AMMiJIbCbKi HM JAMOBCbKi BepcTBH. ApuuleBcbKa cCBiTa MOiIAHETbCH Ha 
6epHalliBcbKi, OPOHHUUbKi HM 3iHbKiBCbKi BepcTBH. HaropsaHcbKa cBiTa NMOAiAETbCA Ha 
JDKYP2KeBCbKi HM KaJIOCbKi BepcTBH. KaHwiBcbKa Cepia 3anarae Ha MorusiB-lHosipcpkil 31 
CTpyKTypHOrO Hesrojjor1o MW NOEAHYE YOTHPH CBITH - AAHMJIBCbKy, WO NMOAIMAETBCA Ha 
MNWJIMNIBCbKi Ta WeOyTHHelbKi BePCTBH; *%KaPHOBCbKy —- KyJIelWiBCbKi Ta CTapOyIIMIbKi 
BepCTBH; KpylWlaHOBCbKy - KpHBUaHCbKi Ta AYPHAKIBCbKi BepCTBH; CTYAeHHUbKy - 
mloiBaHiBcbKi Ta KOMapiBCbKi BepcTBH (Psa6enKo, KopenuyK ma in., 1993). 

AHasliz TonepesHix AOCIiAVKeHb, MPOPMyJIOBAHHA NpoGsIeMH, aKTyaJIbHicTb ii 
BupiwieHHs. ITpyHTyouvch Ha MpvHuni 36epexKeHHA OCHOBHUX OCcO6/IMBOCTeL 
peYOBHHHOrO cKlafy ocaykKy y mpoueci miroreHe3y, pospoOmeHi H.M. Crpaxosum i 4.9. 
lOgosuyuem (fOdoeuy, Kempuc, 2000), BuKOpMcTOBy!tO4uN CHCTeMHi reHeTHYHI MOAyi Sy 
OTpHMaHi AaHi MpO peyYOBHHHHM CKJlaf, NiCKOBUKIB, BCTAHOBJIEHHH BUXiHHM KOMIVIeKC 
MaTepHHcbKHx nopiz, (CoKyp, 2008), pekoHcTpyMoBaHHuw YreogvHaMiyHuH pexKuM 
@OpMyBaHHA OcaKiB. 

IlickKOBUKM € OAHMMH 3 HaHOWwMpeHiliux Nopiz, y pospi3i BeHAY MiBAeHHO-3axiQHO! 
okpaiHu CxifHOEBpOnelcbKoOi WiaTHOpMM HM CTaHOBJIATb y cCepefHboMy 25% o6'emy, 
KOJIMBatouncb Big, 20 4o 40% saexHo Bia THY pospi3y. 

Aljocnim7KeHHA TeKTOHiYHOrO pexHMy MOpMyBaHHA OcafKiB OyH MpoBeseHi 3J.3. 
Tapeepum (Iapeee, 1998) mpu BuBYeHHi NiCKOBUHKiB allIMHCbKO! cepii BeHzy IipgenHoro 
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Ypany (cxiqHa oKpaiHa CxiqHOeBponelicbkoi WiaTmopmMu), Ae aBTOp MOKa3aB, WO 
@opMyBaHHA BePpXHbOBeHACbKUX YTBOPeHb B OCHOBHOMY BifOyBaylIOCH B aKTHBHOMY 
TeEKTOHIYHOMY perKUMi. 

@MakTH4HHH MatTepianl Ta MeTosOooria AocntipKeHb. Jia Aocnip;KeHHA 
NeTpOxiMi4HHxX OCOONMBOCTeH NiCKOBHKOBMUX Topi, BepXHboOBeHACbKOrO pospi3y 6yu 
BUKOpHCTaHi OpHrixabHi xiMidHi AaHi (KOJIeKUiA aBTOpa BKIOYae 168 cCuniKAaTHMX aHani3iB 
nopig, a Takox 95 aHaszi3is, BUKOHaHMx A.B. CoyaBoro i in. (Couaea ma in., 1992). Nani 
xiMivHux aHai3iB 6y1M NepepaxoBaHi B pi3Hi KoedivjieHTU, abo CHcTeMHi reHeTHYHI MoAyi 
(fOdoeuu, Kempuc, 2000). 

OTpuMaHi pe3y1bTaTH, ix O6rTOBOpeHHA. TeKTOHIYHHH pexkKuM MPOpMyBaHHA OCaKiB 
BepXHbOro BeHAY MiBJeHHO-3axifqHOi oKpaiHH CxifqHoeBponelicbKoi miaTdopmu 
(AHicrpopcbKuH NepuKpaToH), AK i TepHreHHi KOMIIeKCH BepxHboro BeHAY IipgqeHHoro 
Ypasly BUBYAaBCA 3 BAKOPHCTaHHAM pay Aiarpam (Roser, Korsch, 1996; Bhatia, 1983). 

Ha kaacudikayitHit Aiarpami ycepeyHeHi AaHi 10 BepcTBaM, cBiTaM i B WioMy 0 
MOFHJiB-MOAWIbCbKOL WM KaHMJiBCbKOI CepiHM MOKa3aJIM HacTyMHy KapTHHy. Y 30Hy 
OKeaHi4HHX OCTPOBOAYXHUX KOMIVIeKciB WOTpanuAM pA dirypaTHBHAX TOYOK, WO 
BIQNOBIAaIOTb CepeHIM 3HAa4eCHHAM JIOMOS3IBCbKHX, JIAJOBCbKHX, J2KYP?KIBCbKHX 1 BCi TOUKU 
3iHbKIBCbKMX BepcTB. Li BiqKaqW XapaKTepH3yIOTbCA TaKOo%K BHCOKMMM 3HaYeHHAMU 
Fe203+Mg0O%, Ti02%, Alz03/SiOz. Cnig 3a3Ha4duTH, WO AOMO3iBCbKi HM AKypKiBCbKi BepcTBU 
nonafaroTb TaKOX i B OOIaCTb AKTHBHUX KOHTHHEHTaJIbHMX OKpail. Le, iMoBipHo, NOB'A3aHe 
3 MiCLI€EM PpO3TalllyBaHHA CBep/JIOBHHU HM rIMOMHO!W BiAOOpy mpod, WO CBiIQ4YMTb po pi3Hi 
YMOBHM yTBOpeHHA, cheyudiky peibedy KH ANdepenuianii Bigknazis. PopMyBaHHA OKpeMUux 
rpyl MicKOBHKiB OepHaliBCbKUx i AYKypxXiBCbKUX BepcTB, PirypaTHBHi TOUKH AKUX Ha 
Aiarpami nepe6yBaloTb y Oe3snocepeAHi OM3bKOCTI 4O YMOBHO! rpaHuyi NoiB OKeaHi4HUX 
OCTPOBOJY2KHUX KOMIVJIeKCiB i AKTHBHAX KOHTHHEHTAJIbHHX OKpalH, BiOyBaJIOCA, MOXKJIMBO, 
B YMOBaX KOHTHHEHTAJIbHHX OCTPIBHHMX Ayr. 

OxpemMi o3MuiMHi TOUKM CKJlafy MICKOBMKIB, WO BiqnOBiqaljoTh 3HAaYeHHAM 
OJIbYealBCbKMM, AMIVIbCbKMM i J>Kyp2KIBCbKHM BepCTBaM, a TaKOXK TOUKa, WO XAPAKTeEpH3ye 
Bci CepefHi MOAybHi 3HAYCHHA BePpCTB HarOpsAHCbKO! CBITH, WO 6yH OTpuMaHi A.B. 
CouasBow i in. (Couaea ma in., 1992), BUXOJATb 3a MEX NOJIA, WO OyM 3anponoHoBani B.D. 
Roser, RJ. Korsch (Roser, Korsch, 1996), wjo po3MexoBye OO6aCTb AKTHBHUX i MacCHBHUX 
KOHTHHEHTaJIbHMX OKpaiH. Li nopoyy, Wo MatoTb Habibi 3HayeHHA SiO2 i posTaloBaHi B 
paBit YacTHHi AiarpaMu, xo4 i MoMasawoTb y WOJIe aKTHBHHX KOHTHHEHTAaJIbHHX OKpaiH, 
Ma6yTb, @OpMyBaJIMCA B YMOBaX BiAHOCHOrO TeKTOHiYHOrO CHOKOW, WO HW cnpHsAso 
@OpMyBaHH!0 BUCOKO3piJINx NicKoBuKiB. MovybHi BesIMYHHU MiCKOBUKIB NepepaxoBaHux 
BepcTB, Ha Jjiarpami M.R. Bhatia (Bhatia, 1983), naratoTb y fiala30H 3HaYeHb, IO 
BiANOBiAalOTb WACHBHUM KOHTHHeEHTaJIbHUM OKpaiHaoM. 

Caria, 3a3HaduTH, WO B KOKHI cBITi MOrMsiB-nogimbcbKol cepili mpuHcyTHa dirypaTHuBHa 
TOUKa, WO NoMaa€ B WOJIe OKeAHiUHUX OCTPOBO/Y?KHUX KOMIIIeKCiB. OcKiJIbKM reoxiMi4Huh 
cKaf| TepHreHHHx opi € pe3ybTaTOM KOMIVJIEKCHO! B3aEMOAil pi3HHxX HenMocTiMHUX 
mpoweciB, TaKUX AK JPKepesio 3HOCY, pesbed, XiMi4He BUBITPIOBaHHA, NepeHoc, Aiarenes i T.I1., 
3rayjaHe po3TallyBaHHA MO3HWiMHAX TOYOK MO%Ke CBIAYATH MpoO yuacTb y Mpoweci 
@OpMyBaHHA JjaHUX NiCKOBUKIB MpOAYKTIB pyMHyBaHHA KUMCJIMX BUBepxKeHHMx i ByJIKAHiYHUX 
nopig. 

Ba3sajbHi BiAKaqu MOrMsiB-nofisibcbKoi cepil PopMyBasIMcA B YMOBaxX aKTHBHOrO 
TeEKTOHiYHOrO pexkumy. BemMKHM po3KHA, 3HaveHb MOAYIB NOOI4HO CBIQYHTb po WBUuAKe 
HaJiXoJKeHHA HW 3axXOPOHeHHA B OaceHHi OCafKOHAKOMMYeHHA 3HAYHMX KiJIbKOCTeH 
NOpiBHAHO CTpOKaTOi 3a MeTPpOXiMi4HHM CKIaJOM KJIaCTUKM, WO acOuit€ 3 OCHOBHHMA U 
KMCJIMMH ByJIKaHiTaMH. 
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Ho3MuuiMHi TOUKM cepeAHix CKIafiB NiCKOBUMKIB CBIT KAHWJIBCbKO! Cepil po3sTalloBaHi 
Ha Aiarpami B 6esnocepeHii O1M3bKOCTI OHA AO OAHO! B 30Hi AKTHBHUX KOHTHHEHTAJIbHUX 
OKpaiH, 3 MiHiMaJIbBHHMHM 3Ha4deHHAMH JA K20/Naz20 i BiqHOCHO BUCOKHMH 3HaYeHHAMA JIA 
SiOz. He BKa3ye Ha MaKe OAHaKOBi TeOf{MHaMidHi YMOBM, WO icHyBaJIM MpoTArTOM 
KaHHJIBCbKOrO Yacy WH pO3BHBaJIMcA NO MeBHiM WHKTYHIA cxemMi 3 JOCHTb raiMOO0KHM 
IepeTBOPeHHAM TepHreHHO"ro MatTepially. 

Bukopuctauna siarpamu V.R. Bhatia (Bhatia, 1983) y npoueci aHani3y neTpoxiMi4Hux 
OCOOIMBOCTeH BePpXHbOBeHACbKHX NICKOBHKIB OCIA KyBaHoro paHonHy 6y10 BiA3HayeHO, 
Wo po3snovin MofysiB Biq6yBaeTbcA BiQMOBiAHO WO cxemu M.R. Bhatia (Bhatia, 1983), ane B 
pagi BunagKiB OTpHMaHi 3HAYeHHA He MOMaalwTb y Aiama30H aOcOJIIOTHUX BeJIMYHH, WO 
XapaKTepH3yI0Tb reos{MHaMiyHi pexHUMU POPMyBaHHA OcasKiB. 

BucHOBKH. TakKHM 4HHOM, NpoBeJeHMMH OCI A2KeCHHAMH BCTAHOBJIeHO, LO TepHreHHi 
KOMIIJICEKCH BEPXHbOBeEHACbKOPO BiKy, AK y MexKax 3axifHoro cxusy IlisBgeHHoro Ypauy, Tak i 
NiBAeHHO-3axiqHO! OKpaiHH CxifHOEBpoMeHcbKoi WwiaTbopMu dopMyBasIMCA B CXO?%KUX 
yMOBaX TEKTOHIYHOLO perxKUMy. 
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GENERALIZED 4-COMPONENT LITHOLOGICAL MODEL AS A TOOL FOR STUDY OF 
SEDIMENTARY RECORD OF THE CONTINENTAL CRUST EVOLUTION: FUNDAMENTAL 
AND APPLIED ASPECTS 


Shnyukov S.E. Lazareva LL, Andreev O.V], lSavenok S.P.|,Bunkevych 0.L., 
Virshylo A.V., Omelchenko A.M., Osypenko V.Yu., Aleksieienko A.G. 
Institute of Geology, Taras Schevchenko National University of Kyiv, Kyiv, 
shnyukov54@gmail.com, lazareva067@gmail.com 


Calculation of the mineral composition of sedimentary rocks is a complex problem. As a 
rule, it is solved using average or standard compositions of minerals. But this approach 
usually does not provide acceptable results. Solution to this problem based on a new 
generalized lithological model was suggested. Main components Quartz, Clay, Carbonate 
and Organic) as well as some additional ones can also be calculated in this model. Results 
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of its preliminary approbation on an example of ecological and geochemical research and 
regional-scale heavy mineral drainage sampling confirm the effectiveness of the 
proposed approach. 


TEHEPAJII3OBAHA 4-KOMIOHEHTHA JIITOJIOFI4HA MOJIEJIb AK IHCTPYMEHT 
JOCJUKEHHA OCAAOBOPO JITONHCY EBOVIIOWIi KOHTHHEHTAJIBHOI KOPH: 
®YHJAMEHTAJIbHI TA NPHKJIAJHI ACHEKTH 


InroKos C.€., Jlasapesa I.L., Capexok C.IL, Bynkesuy O.J1., 


Bupuinsio A.B., OMeb4eHKO A.M., OcuneHKo B.IO., Asjekceenko ALT. 


Introduction. Calculation of the mineral composition of sedimentary rocks is a complex 
problem. As a rule, it is solved using average or standard compositions of minerals. But this 
approach usually does not provide acceptable results. 

Results. In this work, we propose a solution to this problem based on a new generalized 
lithological model (Fig. 1).The optimal limitations for the studied sediments (sedimentary 
rocks): (1) Large size of the feeding province. (2) A wide variety of parent rocks. (3) Their 
deep weathering with the transformation of all rock-forming minerals (except quartz) into 
minerals of the clay group. (4) Areal mobilization of-weathering products, -their-distant 
transport and efficient homogenization prior to sedimentation. (5) Hydrodynamic 
differentiation only by grain size characteristics without loss of homogeneity of mineral 
components (especially clay minerals). Sampling requirements: (1) A large number of 
samples and their high representativeness. (2) Wide lithological diversity of the sampled 
sediments. 

Main components Qtz*, CLAY*, CARB*, ORG* (Quartz, Clay, Carbonate and Organic) as 
well as some additional ones can also be calculated in this model: 

CLAY* (wt%) = 100xAl20354™Ple/Al203°L4Y" 

Qtz* (wt%) = SiOzsample — Alz20354™plex Si 0.2LAY* /Al203CL4Y" 

Py* (wt%) = 100xSsample /SPy* [Sulfide = Py* = Hydrotroilite (FeS-nH20 ) + Pyrite (FeSz2) 
etc. | 

HI* (wt%) = 1,80655xClsample — (Salt = HI* = Halite+MgCl2 etc.) 

CARB* (wt%) = 100xCaOsample /CaQ CARB" 

ORG* (wt%) = 100(LOIs2™Ple - 0,01 xCLAY*xLOICLAY’ - 0,01 xCARB*x LOJCARB*) /LO JORG 
Application I. 

Modern constraints of the continental crust evolution models are based on age 
determinations, trace element geochemical and Hf-isotope data for zircon large detrital 
populations from river sands and sedimentary rocks (Roberts and Spencer, 2015; Rino et al., 
2004; Belousova et al, 2010 Puetz, 2018; Voice, 2010 etc.). However, such approach doesn’t 
take into account impact of sedimentation conditions on representativeness of studied zircon 
populations. Preliminary specialized criteria for zircon sampling based on a maximum 
conformity of SiOz, Zr and main model mineral components concentrations in the drainage 
samples to their content evaluated in upper continental crust was developed (Fig. 2-4). 
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Figer 1. Generalized 4-component lithological model (a), its application (b, e) to river, 
shelf and deep-water sediments of the Danube-Black Sea region (from left to right on the 
profile) and evaluation (b,c,d) of the critical input parameters (Al2z03¢44"", CaQC4RB", 
LOICLAY*, LOJORG") for model calculations (see Fig. 5a for more information). 





Application II. 


An important task of ecological and geochemical research is the environmental pollution 
prevention, which requires the use of technologies that are capable to: (1) effectively detect 
even weak geochemical anomalies, (2) monitor them precisely, (3) reliably predict dangerous 
developments. Traditional methods and technologies don’t possess such capabilities in full 
scale due to insufficient account for lithological heterogeneity of the sediments during 
geochemical background studies (Shnyukov et al. 2000, 2002). But background variations 
caused by this factor might be comparable to or even exceed those of moderate industrial 
pollution, which impedes identification and further monitoring of corresponding geochemical 
anomalies. In order to solve problem it was suggested (Shnyukov et al. 2000, 2002, Lazareva, 
Shnyukov, Andreev et al. 2018) to accept multicomponent mixture model for the sampled 
sediments and to level their lithological heterogeneity by means of individual assessment of 
background levels of elements in each sample: 
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Figure 2. SiOz and Zr distribution in Precambrian Ukrainian Shield (USh) rock assemblages 
(above) and modern sediments and Phanerozoic sedimentary rocks (below) from basins of USh 
periphery (reservoirs of eroded upper crustal material) (Shnyukov et al. 2019, etc.). 
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Figure 3. Influence of granulometry of detrital Figure4. Sediment composition 
zircon populations on their age spectra (single preferred for representative 
grain total lead method). sampling of detrital zircon 
populations. 


C28 = CH 4b. CP 46-00 4. tn CM, 
where C;"” — model background level of element i in current sample (ppm), C*”’, C?*, 
co, C*’?) — its background levels in components A, B, C ... N with corresponding weight 
fractions a, b, c .. n (a+b+c+...+n=1). Subsequent transition from estimated element i 
content in sample (C;*’, ppm) to the values of its concentration coefficient (K,=C°?/C”’ ) 
transforms the complex lithological conditions of the study area into the case of a stable 
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lithological composition. 


A possible prototype of such technology based on a proposed generalized 4-component 
lithological model was tested in this work (Fig. 2). The Danube-Black Sea region is selected as 
an example (Vyzhva, Shchyptsov, Shnyukov et al., 2021). 
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Figure 5. Estimation of trace element concentrations in the components of the proposed 
lithological model. Used model binary mixture (a) and linear dependencies between trace 
element concentration and component content in model mixture (b). Extrapolation of these 
dependencies to values x=0 and x=100wt% evaluates trace element content in both 


model components. 
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Figure 6. Observed (C;*, ppm) and corrected (K,) distribution of Y (a, b) and I (c,d) in the 
Black Sea deep-water sediments. Transformation of Cy? (a) and C;*’(c) into K, (b) and K, (d) 


demonstrate the leveling of geochemical background, vanishing of lithologically caused (false) 
(b) and increasing contrast of real (d) anomalies. White - minimal, black - maximal C* and 


K,. values. 
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Conclusions. (1) Results of preliminary testing of the proposed generalized lithological 
model on an example of ecological and geochemical research and regional-scale heavy mineral 
drainage sampling confirm the effectiveness of the proposed approach. (2) Suggested 
technology is applicable to solving some fundamental problems of Earth’s continental crust 
evolution (Shnyukov et al., 2019). (3) This technology can be considered as the basis for 
international environmental projects both in the Danube-Black Sea and in other regions. 
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The value of museum collections and funds of the Paleontological Museum of Lviv 
University is justified in order to grant it the status of a national treasure. The scientific- 
practical, cultural-educational (historical and memorial) significance of paleontological 
collections is covered. According to the value and conditions of preservation, museum 
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collections are classified into three groups - valuable and rare objects, exhibition 
collections, collections for the educational process. 


MUSEUM FUNDS AND COLLECTIONS OF PALEONTOLOGICAL MUSEUM IVAN FRANKO 
NATIONAL UNIVERSITY OF LVIV AS AN OBJECT OF NATIONAL HERITAGE 


Tuzyak Ya. 


Bctyn. Kosexuii mocunit (dnopu, dayHu, Oiornidis (crigzip #xuTTegiaNbHOCTI), 
MexaHormidis (caigip giambHocTi di3H4HHX UAMHHUKIB- cepefoBulla) Ta _ iH.) 
NaneoutosorivHoro My3et0 JIbBiBCbKOrO HaljioHa/IbHOrO yHiBepcuTety iMeHi IBaHa PpaHka 
- we yHikatbHi 3i0paHHA, WO MalOTb HayKOBO-lIpaKTHM4He, HaBuaJIbHO-Mi3HaBaJIbHe, 
KYJIbTYPpHO-oOcBiTHE (icropHuHe i MeMopiajIbHe) 3HayYeHHA (Ty39K, 2021; Tuzyak, 2021a; 
2021b). BaxknuBoro pucoro Koviekui, WoO NMifzaraloTb 30epex%KeHHIO, € KOMIIJIeEKCHHU 
XapakTep Mx Mam’ATOK. BOHH MOMKYTb OyTH PO3rvIAHyTi BOAHOYAC AK MaM’ATKM NpHposM 
Tak i kyabTypu (Andimoea ma in., 2019). Pocunii, Oo PopMytOTb pi3Hi TeMaTHYHI eKcno3uuii 
Bigginis, - CAcTeMaTH4HO! NaseouHTOJOril, icropH4Hol reosorii, MameoeKosorii, nameobioTu 
KBapTepy, perioHaJIbHO! NayleoHTOOTil, MOHOrpa@idHUXx 3i6paHb - We 06’eKTH NpupoAHo! 
CiagWMHW, AKi BUHMKIM BHaCiZOK MOEAHAHHA KOMHVIeKcy HpvposHHx 4HHHUKIB-i € 
CBIJYeHHAMHM %KUTTA, HaAiMHAMUM IHAMKaTOpaMH CepeAOBUU Ta MelIKaHIAMU pi3HUX eKO- 
MOpdogMHaMidHuXx CHCTeM MMHYJIMX reoOriyHux enox. 3 iHWoro 6OKy, NaleoHTOOTiYHi 
(reonoriuHi) 3pa3KH, AKi C/lyryBaiM dakKTMH4HHM MaTepiajom a6o0 06’EKTaMM HayKOBUX 
AOC KeHb, BABYeHI 3 NOJaJIbIIMM ONyOMIKyBAaHHAM OTPHMaHHX pe3yIbTaTIB B OOACTI 
ipHposHuyux HayK (30KpemMa Hayk nmpo 3emu10O) - cipaBefJIMBO POpMylOTb HayKOBO- 
KyJIbTypHy chagmuyHy. My3enni Pousu (KoneKuil, HayKOBO-AOCHIAHI Mpayi, crapospyKu) Ta 
ini npegMetu ManeoHTonoriyHoro My3e!0 CTAHOBJIATb KYJIbTYPHO-HallioHaJIbHe Haj,OaHHA, 
OCKibKH BiAOOpaxKaloTh He MMe NiABaMHU 3akJla}eHHA «XpaMy My3» reoJIOridHMXx HayK Y 
Cxiquia EBponi, ase 4, nodMHarIO4N 3 XIX cT., 30epiraloTbh HayKOBO-JOCIiHHH JOpOOoK He 
OfHOrO NMOKOJIHHA YreosoriB (NaneoHTosoriB) cBiTOBOrTO piBHA, AKi pallloBau y 
JIbBiBcbkomy YuHiBepcutTerTi ynposzoBx 200 poxis, crpaTurpadgiyni inTepBasnu i noxo/KeHHA 
My3eHHUX eKCHOHaTiB (reorpaditO Ta WpuvypoweHHA JO BiANOBIZHAX CTPyKTypHoO- 
TeEKTOHIYHUX OJMHUIb 3eEMHO! Kop). Bce We pa3som BiATBOptoe icTopilo CTaHOBJIeHHA U 
nepiogM po3BHTKy MpvposHu4Hx HayK Ha 3axogi YKpainu, AKy cig 36eperTu AVIA 
HaCTYNHUX NOKOIHb, Wlopa3sy NOMOBHIOIOUN HOBUMH apTedaktTamnu (Ty3aK, 2021; 2021b). 

AHasliz TonepegHix Aociis>KeHb, POpMyBaHHA TpoGosIeMu, aKTyaJIbHicTb fi 
BUpiwieHHa. 3a Male 200-niTHIo icropito craHoBsieHHaA IlaneonTosori4Horo/TeosoriyHoro 
my3er0 JIbBiBcbKoro YHiBepcuTeTy BiZomMOcTi Npo Hboro TyOiKyBaIM y BUIrIAZi KOPOTKUX 
NOBIJOMJeHb — Te3ax JOMOBIAeH Ha KOHepeHUiAx, CTATTAX y MepioNW4HUX Ta AOBIKOBUX 
BUJjaHHAX, MyTiIBHHKax, HAaYKOBO-NONYyJAPHUX MyOiKayiax. OfHaK cepey, onyOmiKoBaHux 
MaTepiaiB MiCTHTbCAH HefOcTaTHbO iHdopMaii mpo My3eHHi KoueKyii Ta MoHAH, 
NOMOBHeHHA AKMX BiAOyBaeTbcA WOpiyHO BHaCJiAOK NOJbOBUX eTaniB HABYAJIbHUX WpaKTHK, 
HayKOBO-AOCJIMHUX EKCHeAMWIM, reOOri4HHX EKCKypcil, MOAapyHKiB Ta iH., He BACBITJIEHO 
HajlevKHO NMTAaHHA OWIHKM ixHboi WinHOcTIi. Ha cyyacHomy eTani po3sKpuHTTA pi3Hux cep 
AiabHocTi IlaneoHTosori4Horo My3el0 Ma€ aKTyaJIbHe 3HAYeCHHA 3 MeTOIO OOIPyHTyBaHHA 
HajlaHHA WOMy cTaTycy HaljioHabHoro HafOaHHA. IIpiopuTerom y WbomMy Halpami e 
BUCBITJICHHA 3HAYeCHHA My3eHHUX MOH AIB i KOeKuWiM Ha HawioHaIbHoMy piBHi, 71a BH3 Ta 
pi3Hux BepcTB HacesieHHa. Ha HaljioHaJIbHOMy piBHi - We yHiKaJIbHi 3i0paHHaA i TepuTopii, 3 
AKUX BOHH MOXOJATb, E4MHi y CBOeMy posi, 60 KOKHHH OKpeMo B3ATHH IlaneoHTONOTiWHHH 
My3eH (4H MaseoHTONOriWHHuH BifzAin) Mae cBolO icTopilO CTaHOBJICeHHA Ta PO3BUTKY, 
KiJIbKICTb Ta WiHHICTb KOeKWIM, AKa MOJATAE B IX YHiKaJIbHOCTI. Aa BH3 - We 3aKnag, AKMH 
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cniq, 30epiraTH HM OXOpOHATH AVIA TenmepimiHboro i MaMOyTHbOrO NOKOJIHb 3 MeTOIO 
MpoBpefeHHaA HayKOBO-JOCJAHOI, HaBUaJIbHO-Ni3HaBaJIbHO!, OCBITHbO-KYJIbTYPHOI, 
NONyApH3awiMHo! AiasbHocTi. My3ei - We OAMH 3 3acoOiB OOpoTbON 3 AeKysIbTypaliero 
HaceJleHHA — PO3YMiHHAM KYJIbTypM CBOro Haposy, NPHpOAHUX OaraTcTB Ta icTOpH4Hux 
WiHHOCTeH, BA3HAYHMX NOCTaTeH OKPeMO B3ATOI rasly3i HayK. 

Ha cyyacHomy etani KyIbTypoTBopya PyHKid 3akafiB BUC! OcBiTH (y TOoMy 4NcHi 
My3eiB AK IX CKJIaJOBUX) NosAra€ B OO’e€fHAHHi TpbOxX eJIeMeHTIB: TeXHOvoril (WIMpoKe 
BIpOBa/KeHHA iHHOBaLiMHUX TeXHOJOri), TamaHTy (I1pHBabJIeHHA TBOPYNX OCOOUCTOCTeH, 
AKi MOMKYTb MpOfAyKyBaTH HOBi 3HaHHA) Ta TOMepaHTHOCTi (CIPHHHATTA HOBMX ie Ta 
kKoHenui). BoHa HaAbyBa€ AKTHBHOrO PO3BUTKY y THX perioHax, AKi € ocepeyKaMH 3BO, je Hi 
CaMe IIPHCYTHA Tak 3BaHa KOHLenwia «Tpbox T» Piuapga ®nopigu. 3a6e3sneyeHHA PO3BUTKy 
iHHOBaliMHOI iHppacTpyKTypH AK 3acoby Mepesayi AOcMiKeHb, iqew Ta nizxogsiB cnpusAe 
MO?KJIMBOCTi CTAHOBJICHHA TBOPYO! (KpeaTHBHO!) OcooOucTocTi. TakKHMH WeHTpaMH € 3aK Iau 
BUIO1 OcBITH (y TOMY 4c My3el), AKi AKYMYJIFOIOTb MaM’ATKH i CKapOU NpHpowy, MOACbKOI 
KYJIbTYPH TOO, IpOlaryloTb 3HaHHA He JIMLWe AIA CBOE! CHIbHOTH, a HM AVIA pi3HAX BepCcTB 
HaceJIeHHA, iHHOBalwiMHHMU 3acoOamu. TaKi ycTaHOBM CBOiIM jOCBiqOM Ta 3HaHHAMU 
NATPpMMytoTb MiclleBi rpoMayM, NOMYAAPH3y!OTb HayKOBi 3HaHHA, CIPHAIOTb pO3BUTKy 
aKaJjeMi4HMX WiHHOCTeH, OXKMBJIAIOTb MiCbKe 2KUTTA, 30KPeMa LIAXOM OpraHi3al{il BACTaBOK 
i 3axoyis. Ii mpoeKTu y cBOW Yepry CIPHAWTh pO3BUTY KYJIbTYPHOFO TypH3My. 14HM Oisbula 
NMTOMa 4acTKa WpefAcTaBHUKiB 3BO y AemorpadiyHilt crpyKTypi MicTa, THM OisIbILy pOvIb 
3aKJlaf, Oye BUKOHYBAaTH B OKpecieHHi Horo KysIbTypHoro imigxKy (Mypaecoxa, 2018). Cnig 
AOAaTH, WO y My3ei, Ha OOMexeHIN NOWi, IpescTaBseHO Take pi3HOMaHITTA Pocus «y 
Mpocropi Ta 4aci», AKe HeEMOMKJMBe y IpMposHOMy cepeyoBUuLi. Lle cupuxAe 3asty4eHHtIO 
My3eHHMX KOJIeKUIM 0 HaBYaIbHOTO Mpowecy. 

@MakTH4HHK MaTepias Ta MeTOsOJIOriA AOCTIAKeHb. MatTepiaoM AIA HalMcaHHA 
cTaTTi CjlyryBaIM orsmiag WH aHani3 KoneKyiw Ta gongip IlaneonTosoriyHoro My3et10 
JIbBiBcbkoro YuHiBepcutety, nyOikauil 3 3a3HaYeHO! TeMaTHKU, HOPMATHBHO-paBoBi aKTH, 
3aKOHH Ta MOJIO7KeHHA. 

OTpuMaHi pe3yIbTaTH, ix oO6roBopeHHaA. Oinka WiHHOCTi My3eMHUx eKcno3nuil i 
KosIeKyiv. Cepey, eKCMOHATIB My3e!0: 

1. Tpynu oprani3mis, Wo MaloTb BakKIMBe OiocTpaTurpadiyHe 3HaYeHHA, 30KpeMa 
AA cTpaTuodikayii H Kopesayil ocagqoBux ToBL, miTochepu, nobyfZoBu HW yTOUHeHHA 
MXCIII. 

MixHapojHa XpoHoctpaTurpadiyua lKavia — le: 
e KasleHjap nosiit, OimbuicTb 3 AKMX MaloTb OioTHUHy npuposy (i3 100 apyciB MXCII 

y 77 reonoriuHa rpaHulA BU3HadeHa 3a OiIOTHYHMMH KpuTepiaMy, OisbIICTh AKUX € 

NepBHHHMMHA, a B iHWMX BUMMay{Kax (KOJIM NepBHHHHH Mapkep Mae abdioTH4Hy 
puposy) naseoopraHi3MH BUKOHYIOTb pOJIb BTOPHHHHX MapKepis). 
e iHCTpyMeHT AVIA BH3HAYeHHA BiAHOCHOrO reoOri4HOrO Biky TipCbKMX NoOpi, B 
OCHOBi AKO"O Jle*KUTh OiocTpaTurpadiyHuH KpuTepilt - 3MiHa KOMMeKciB docusil. 
e pe3yibTaT - BiATBOpeHHA «Oiorpadil» 3emsi 3a MOBHOTOIO TreosoriyHoro i 
NaleOHTOMOFiYHOrO MITONMCIB — TOJIOBHUX Nok (eTanis) B ii eBosrownil. 
Y IlaneouTosorivHomy My3ei 36epiratoTbca KepiBHi POpMH AVIA po3sWileHyBaHHA Masleo3010 
— TpuH100iTU, Me303010 — rOJIOBOHOTi HM ABOCTYJIKOBi MOJIIOCKH, Popaminhidepu, KaMHO3O!0 — 
dopaminidepu, ABOCTyKOBi H YepeBOHOTi MOJIIOCKH, AKi MalOTb rlobasIbHe i perioHasIbHe 
3HaUeHHA. B KOeKUil € PpymH Oprani3MiB, AKi JiarHOCTy!OTb MpoBe/eHHA HMKHIX rpaHHLb 
XpoHoctpaTurpadivHnx nigqpo3vis (apycis, Big ziniB, cactrem) (35 ekcnonaTis). 

2. Monorpadiyni naseonTosoriyHi KoeKyii - we 3i6paHHa, AKi CTasIM NiAcTaBoro 
AJA MaIeOHTOJIOTINHHX AOCIIAKeHb pi3HHX HayKOBHX HallpAMiB NMpHposHH4Ux 
AucuyMnIH (30Kpema, HayK npo 3emut0) i BucBiTeHi y YACNeHHUX NyOiKaviax (cTaTTAX, 
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OIA JOBUX MpalAX, perioHaJIbHUX MaJIeEOHTOJIOTIMHUX 3BeJeEHHAX, MOHOrpadgiAx, aTylacax, 
JOBiHMKax, a Tako pykKomMcax - AucepTaiax Ta 3BiTax) HayKosBuis. Ix yHikanbHicTb 
BH3HAYaETbCA HAABHICTHO CTAIOHHMX EK3eEMIVIAPIB MiPKHAPOAHOTO 3HaYeHHA — FOJIOTHMIB, 
JIEKTOTHHIB, HEOTHHIB BUZIB BUKONHUX dayHH i Oopy, Bueplie BUABJeEHHMX i ONMCAHHX 3 
TepuTopii Ykpainu. HayKoBo-npakTM4He 3HaYeHHA MOHOrpagiyHUx NaseOHTOJIOri4HHX 
KosleKuit NoAra€ B TOMY, LO BOHM MOXKYyTb OYTH BUKOPHCTaHi Ip BU3HAaYeHHi PeLTOK, 
OOrpyHTyBaHHi Biky BiAKagziB, pH AOAATKOBOMY BHBYeHHI i NOpiBHAHHi 3 HAMM HOBUX 
NavleOHTONOFidHuX 360piB, MoobyyzoBi OMOpHHx cTpaTurpadiyHux cxemM Ta kKopewail 
Bigksagis. He, 30Kpema, konekyia cnigiB xuTTEAiabHOcTI O.C. BanoBa (15 eKcnoHaTis), 
BHeplle BHABJeHi HM ONMCaHi OO'EKTH MOXOAATb 3 MiOlWeHOBUX MOsac IlepeyKapnaTTa. 
CborogHi BiqOMo sulle AeKisibKa Takux Miclib - We Yropuyuua, JlonunHa Cmepti (CILIA), 
Ka3axcTaH) Ta iH. Konekyia MosirocKiB topu i Kpeiyu Ilepexqo6pygA3bKoro Mporuny, 
PisnuuHoro Kpumy, Bosnuo-lMoginna ta YkpaincbKux Kapnar P.M. Jlemyxa, aka Hasniuye 
noHay 2 THC. ek3. KoseKuid JEBOHCbKO! MayHu B. 3uxa (22 exs.). Konexyia dsopu i dayHu 
KaM AHOBYTiJIbHMX BiAkKagziB JIbBiBCbKO-BOJIMHCbKOrO ByribHoro Oacelny i JjoHObacy B.I. 
Y3itoka (noHag 1000 exs.). Konexyia docusit niszHboi Kpewgu 6. KoxowmuHcpKol (100 
ex3.). KosieKyid HeOreHoBHx MoviocKiB B.O. TopeybkKoro (moHag 100 exs.). Konexkuia 
ypOaHicTM4Hux docusi (maseoopraHi3Mu HeoreHy M. JIbBiB Ta Horo oKosIMUb) A.B. 
IBaHinu (200 exs.) Ta iH. 

3. OkpemMi mpeycTraBHuku dayHu i dsopu, WO € YHikKaJIbHHMH He JIMWe AVIA 
TepuTopii YKpainyu, a HM AA iHWIMX perionis CBity. Hanpuksag, 

e pelITKH MaMOHTA, BHABJIeHi B OKOJINIAX M. JIbBiB (6MBHi, 1OMAaTKH, 3yOU Ta iH.); 

e pi3HoMaHiTTA docusiw (Kopanu, TpuNooiTM, TONOBOHOri MOJIOCKM) 3 CHJlypy 
Bonuno-lloginna, pospi3H AKOrO BBaKaloTb eTaJIOHHMMA JIA CxiqHO-EBponenicbKoi 
aTPOpMH i HaMKpalljMMH y cBiTi, A MOMKYTb 3aCyrOByBaTH Ha CBITOBe BH3HaHHA. 

e sBigOuTKu docunit 3 nirorpadiyHux ciaHuiB, 307eHrodeH (Himewuuua), eKcnoHaT 
OfHiei 3 AKUX 36epiraeTeca y IlaneoHTosorigHomy my3sei JIHY; 

e docunii3 rio6ambHoro cTpaToTHMy AeBOHCbKuXx BiAKNaziB Uexii B ekKcno3uuii 
TaneoutosoriynHoro Myseto JIHY Ta in. 

e BigOuUTKH pHoO 3 Mameo30MCbKux i KaMHO30MCbKUMX BigKayiB YKpainhu (BomMHO- 
Noginaa, TepeazkapnatTcbKui nporuy) i EBponn. 

4. BukopucTraHHa Matepianicru4Horo cBiToriagy (HaTypanicru4Horo nigxofy) y 
nmisHaHHi BcecsiTy i WiaHeTH 3eMJIA AK CKJIafOBOl MakKpo- i MiKpOKOcMOcy Bijirpasio 
HeOWIHeHHEe 3HAYeHHA: 

e y BMBYeHHI ii OyAOBU, CKafy, MpoweciB Ta ABUL, a TAKO*K y poO3yMiHHi HM yABJIeHHI 
Mopdoviorii, cnocoby *uTTA i CepesOBML, NoOyTyBaHHA AaBHix OpraHi3MiB, AKi 
HaceJIAJIM Hallly WiaHeTy yIpOAOBxK MisJIbAPAIB POKiB AO CbOroffeHHA (POpMy1OTb 
3HadHy YaCTHHY BUCTABKOBMX eKCHO3Hii y My3ei). 

e y po3yMiHHi yHikasIbHocTi TepuTopiil, 3 AKoi Oyu BiziOpani Ti 4M ini docuaii. Aeaxki 3 
HX - We pigKicHi 3Haxi4KU, AKi icHy!OTb Ha MlaHeTi 3eMJ1A y E(MHOMY eK3eMIIApi, a60 
BIAOMi Mle y AeKiMbKOX MicyAX. I We, B CBOIO Yepry, CIpHxAe MpHposOOXopoHHil 
AiaibHOcTi i posBUTKy NpHposHO-3anoBiAzHOorO MoOHAY, y AaHOMy BUMaKy TepuTopil 
Yxpainu. Cborogui, aKTHBHa TocnofapcbKa AiAJIbHICTb HA HafMipHe BAKOPHCTaHHA 
3€MHHMX Hap 3 MeTOIO BUJIYYeHHA MpMpOAHMX pecypciB pi3HOrTO NOXOJ>KeHHA JIA 
3pocTaHHA i 3Mil|HeHHA MiHepasJIbHO-CHpOBHHHO! 6a3H YkpaiHH 3YMOBHJIO 
PyYHHyBaHHA, a y AeCAKMX BUMafKax NOBHOrO 3HHKHEHHA, YHiKaJIbHHX i HEMOBTOPHUX 
NIpHpOAHUX eKO-MOpmosMHaMiyHHx CHCTeM, AKi He NifAraloTb BiATBOPeHHIO. 
HasBHicTb PparMeHTiB MX MpHpOAHHX 0O’eKTIB y IlaneoHTONOriyHOMy My3ei clipuAe 
ixHbOMy 30epe>xKeHHW i NOAaIbIUIOMy BABYeHH!O H NonyAApu3aLii cepeyx, pisHux BeEPpCcTB 
HaceJIeHHA. 
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e oOKpeMi eKCHOHaTH My3e!0 NOXOJATb 3 3aNOBIHAX TepHTOpi, AKI HaslexKaTb JO 
NpHpogsHo-3anoBigHoro PouAy YKpaiy, Wo y CBO Yepry € BaxKKOAOCTYNHUMMH AVIA 
oriagy i MpakTHYHO HegocTynHi AA 360py 3pa3KiB. Bce we NizBULye 3HaYeHHA 
My3eHHUX KovleKui AK Kepe iHmdopMalil. 

e doxHau IlaneontTosorivHoro My3e!0 MicTATb 3i6paHHA He JIMMe BUABJIeEHi Ha TepuTopil 
Yxkpainu, ale H 3a ti MewKaMM (NameoopraHi3MH 3 pi3HHX KyTOYKiB CBiTy), WO cipuAe 
YABJICHHIO IIpO EKOCHCTeMA IHUIMX perioHiB Ta ixXH€ MOJO7KEHHA Y Mpocropi Ta uaci. 

e BHacJiq0K THMYaCOBO OKyMOBaHHxX TepuTopi (30Kpema, aHeKcii P® ABTOHOMHOi 
Pecny6miku Kpum) H 3ampoBasyKeHHA KapaHTHHHHX OOMexKeHb Yepe3 NMOLMMPeHHA 
naHyemii COVID-19, BigqBiqyBaHHA i BHBYeCHHA MpHposHUx eKO-MopdosMHaMiyHUx 
CHCTeM OKpeMuHx perioHiB YkKpaiHu nif, Yac HaBYaJIbHUX MpaKTHK (NOJbOBUMH eTall) 
CTasiO HeMOXKJIMBUM. Tomy, HadBHicTb KoseKuWiM docusi i ripcbKux nopig y 
TaneoutTosorivHomy mMy3el, 3idpaHux yIpoOfOBxK NOJbOBUX eKcneAMWIi MomepesHix 
pokiB - We HaBYaJIbHO-fOcIifHe NiArpyHTA AA CTYAeHTIB reosIOri4HHx Ta iHWWAX 
NpHpoAHWIMX cileljiaJIbHOCTeH. 

e ocayoBi noposu OioreHHoro Noxos»KeHHA (OpraHoreHHi BalHAKM, MapMypH) - we 
YHikaJIbHHM NpHposHuU JeKkopaTHBHHU KaMiHb, AKMM WAPOKO BUKOPMCTOByBaBCA i 
Hajflasii BUKOPHCTOBYETLCA B apxiTeKTypi H 6yAiBHUuuTBI (O61MIOBaHHA, AeKopalii, 
MOLJeHHA, OYAJiIBHUUTBa, pisbOJIEeHHA CKYJIbIITyp, IpegqMerTiB inTep epy TOMO). 3 Yboro 
MaTepiasly 3BefjeHi icTOpHKO-apxiTeKTypHi MaM’ATKH, AKi HaylexKaTb BO icTOpHKo- 
KYJIbTYPHOi CHafWMHH HayioHasbHoro i cBiToBoro 3HayeHHA (IOHECKO). 30Kpema, 
aHCaMOJIb icropH4uHoro LeHTpy M. JibBis, y 1998 p. 6ysI0 BHeceHO y peecTp CBiTOBOI 
cnagujMHu IJOHECKO, 3HauHa YacTHHa iH*KeHEpHUX CHopys AKOrO 3BefeHa aOO Mae y 
CBOix iHTep’epax IpMposHHH AeKOpaTHBHHH KaMiHb. DparMeHTM (3pa3KH) Wboro 
KaMiHHA POPMYIOTb OKpemy eKcno3uuito y IlaseoHToOri4HOMy My3el. 

e cepey, KOWITOBHOrO KaMiHHA € Take, WO Mae OioreHHe NOXOsKeHHA. JO HUX HaJlexKaTb 
6ypLITHH, NepJIMHN, 4YepBOHi KOpau, aMowiT. JjeaKi 3 HAX BUAOOyBalOTb Ha TepuTopil 
Yxpainu, Aeaki € piKicHMMH i NOTpebytoTb OxopoHy, ini NpescTaBsieHi OMMHHYIHUMU 
pofoBuljamu. 

BucHoBKH. Oriay HM aHai3 My3eHHUX 3i6paHb i dousis WaneonTonoriyHoro My3e!0 
AO3BOIMB BUAIIMTH KONeKUil, AKi 3a WiHHICTIO MOKYTb OYTH KacH@ikoBaHi Ha yHikKaIbHi i 
pigKicHi (opurindanmu yo ny6nikayiv, OiocrpaTurpadiyHo BaxkIMBi TaKCOHM, rosIOTHMN, 
JIEKTOTHNM, NapaTunu, docu 3 TepuTopivi NpuposHO-3anoBiAHOrO PoHAy YKpainn, 3pa3Ku 
3 BIACJIOHeHb Ta ripHH4MX BUPOOITOK, AKi CborogHi He icHy!OTb (3HUUWeHi), eKCHOHATH, AKi 
HajlevKaTb JO KOWTOBHOrO aO6o AeKOpaTMBHOrO KaminHa). Alo Apyroi rpymu MoxKyTb 6yTH 
BiqHeceHi 3pa3KH, AKi POPMy!OTb eKCHO3HUINHI BUCTABKH BiAMOBIAHUX TeMaTHK (Biz AiTiB). 
/lo TpeTboi rpymu - KovleKyii i 3pa3KH, AKi BAKOPHCTOBYIOTbCA y HaBYaJIbHOMY TIpoLeci 
(HaBYaJIbHi KOJIeKUil, 3pa3KU AIA CAMOCTIMHO! (TBOPYO!) poOoTH CTYeHTIB, YIHIB). 

Y laneoutTosorivHomy my3ei JIbBiscbKoro YHiBepcutety 36epiraeTbcaA HaMWiHHiWun 
HayKOBHH MaTepiasl — NaneoHTOoridHe 3i6paHHA (95 %), Ake CTaHOBUTb 18 THCAY OAMHULb 
30epiraHHa. 3Ha4uHa 4YaCTKa KONIeEKWIM Mpunagsae Ha MOHOrpadiynnn Biggzin. VHikabHicTb 
3i0paHHA NOAra€ B TOMY, WiO OCHOBHa Moro YacTHHa NOXOAMTb 3 TepuTopii YKpainn i € 
pe3yIbTaTOM MaJIeEeOHTOJIOTO-cTpaTHrpadiyHHx AOciKeHb, WpOBeseHUx 3a Mepiog 3 1825 
m0 2021 pp. 3a Bcima kpuTepiamn (icTopieto craHOBJIeHHA Ta po3BUTKy (Ty3ak, 2021; Tuzyak, 
2021b), yuHikanbHicTio, pifKicTio Ta wWiHHicTIO My3eHHi KoNeKHii Ta oHAM 
IlaneoHTOMOri4HOro My3e10 3aCJIYTOByIOTb Ha HaflaHHA IM cCTaTycy HalliOHaJIbHOrO 
HajOauua. Le He sIMWe NpHposHa ChafuWMHa, ale W icTOpHKO-Ky/JIbTypHe HafOaHHA YKpaiHn. 
Brpata Takoro 00’€KTa HaHece HeraTUBHi HaCJiAKU AJIA PO3BUTKy HayKH Ta CyCHiJIbCTBa. 
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A SUITE OF EOARCHEAN ENDERBITES AND MAFIC-GRANUEITES IN THE DNIESTER-= 
BOUH DOMAIN OF THE UKRAINIAN SHIELD 
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Results of a geochronological and geochemical study of the Eoarchean rock assemblage 
in the Dniester-Bouh Domain of the Ukrainian Shield are discussed. The oldest in the 
Ukrainian Shield rocks are represented by enderbites that crystallized at 3786 + 32 Ma. 
The second episode of crystallization at 3569 + 22 Ma included both enderbite and mafic 
rocks. Zircons that crystallized during these events have chodritic Hf isotope systematics. 
A subsequent tectono-thermal event(s) took place between ca. 3000 Ma and 2700 Ma, and 
between ca. 2000 Ma and 1900 Ma and were accompanied by significant input of juvenile 
material. 


ACOIIALIA EOAPXEMCbKMX EHJEPBITIB TA MA®I4HMX FPAHYJIITIB 
J[HICTPOBCbKO-BY3bKOr0 PAMOHY YKPAIHCbKOYrO LIMTA 


Iymasucekut JL, Batiad C.A., Hemuin O., Kaatcon C., Biacmpeom HL. 


We discuss results of a geochronological and geochemical study of the Eoarchean rock 
assemblage in the Dniester-Bouh Domain of the Ukrainian Shield. The assemblage comprises 
granulite-facies granitoids, mainly of tonalitic composition (enderbite), intercalated with 
mafic and ultramafic granulites (e.g., Claesson et al, 2015; 2019; Shumlyanskyy et al., 2020). 
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The U-Pb zircon geochronology indicates primary enderbite crystallisation at 3786 + 32 
Ma (Claesson et al., 2015), followed by a second episode at 3569 + 22 Ma that included both 
enderbite and mafic rocks. A subsequent tectono-thermal event(s) during which several 
metamorphic, metasomatic, and igneous episodes can be tentatively identified, affected these 
rocks between ca. 3000 Ma and 2700 Ma. The last zircon crystallisation event took place in 
the Paleoproterozoic in response to granulite facies metamorphism and included at least two 
episodes: at ca. 2000 and ca. 1900 Ma. 

Zircons from enderbites that crystallised during the first event have eHf(3790) ~ 1, 
whereas zircons formed during the second event have ¢Hf(3se0) values around 0, indicating 
their crystallisation from a protolith with a short crustal residence time. A similar conclusion 
can be made from whole-rock Nd isotope systematics of the enderbites and mafic granulites 
that have model ages varying in the range of 3.66-4.02 Ga and eNd3go0 values from -1.5 to 2.6 
(Claesson et al., 2019). 

Mesoarchean to Neoarchean zircons have variable Hf isotope characteristics and reveal 
some input of juvenile material. Zircons that crystallised during the 3000-2700 Ma tectono- 
thermal event(s) vary in Hf isotope systematics from eHf ~ 0 at ca. 3000 Ma to eHf ~ -16 atc. 
2700 Ma. In contrast to the oldest zircon population that plot along the line with 17Lu/?”’Hf = 
0, hafnium isotope composition of these zircons indicates mixing of old non-radiogenic Hf 
derived from Eoarchean zircons, and juvenile radiogenic Hf. Paleoproterozoic zircons reveal 
even more significant variations in eHf value from +6 to -22. Such variations are indicative of 
juvenile input and mixing with old non-radiogenic Hf. 

Both mafic and felsic Eoarchean rocks of the Dniester-Bouh Domain of the Ukrainian 
Shield are depleted in incompatible trace elements and have negative Ta-Nb, P, and Ti spikes. 
Compared to the typical TTG associations (Moyen and Martin, 2012), these enderbites are 
depleted in felsic components (SiOz, Naz0, K20, Rb, Th), and enriched in mafic ones (TiO2z, 
MgO, CaO, V), allowing them to be defined as “mafic” or “depleted” TTG. 

Despite the close geochemical affinity, enderbites and mafic rocks in the Dniester-Bouh 
Domain also reveal some differences. Enderbites are more depleted in Rb, Th, and HREE than 
the mafic granulites. Mafic and ultramafic rocks have flat or slightly fractionated REE pattern, 
whereas enderbites have fractionated REE patterns that suggest the presence of garnet in 
their source. Hence, enderbites and mafic rocks do not represent products of the 
differentiation of acommon primary source. 

Geochemical data indicate that mafic and ultramafic rocks of the Dniester-Bouh Domain 
formed by shallow high-degree melting of the mantle, with the absence of garnet in their 
source, and the presence of residual Ti-bearing minerals and/or amphibole. In contrast, 
enderbites formed from a mixed garnet-bearing amphibolite - eclogite source, i.e., melts were 
generated over a range of pressures/depths. Our preferred model of formation of the 
Eoarchean rock association involves the shallow melting of mantle and formation of basalts 
and accompanying ultramafic cumulates at a spreading centre, with underthrusting of one 
segment of oceanic crust beneath the other, and partial melting of hydrated mafic rocks in the 
underthrust plate, leading to the formation of the TTG melts. 

Similar to other Eoarchean domains worldwide, geochemical data for the Dniester-Bouh 
Domain indicate the origin of the primary melts from a nearly chondritic mantle source. 
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« © [%06-BG38 enderbite, Odesa open pit 
2 @ 12C-46 enderbite Odesa open pit 
# C10-U4 enderbite, Kozachy Yar open pit 
87-78 enderbite, Haivoron open pit 


40 © 06-BG40 mafic granulite, Haivoron open pit 
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Figure 1. eHf vs. 2°7Pb/*°°Pb age diagram showing variations of Hf isotope compositions in 
zircons separated from enderbites and mafic granulites. Data for sample 06-BG38 are from 
Claesson et al. (2015). 
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The authors report a newly obtained U-Pb and Hf isotope data for zircons from 
intermediate metavolcanics that occur in the Huliaypole syncline, the West Azov Domain 
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of the Ukrainian Shield. Two zircon populations have been identified: (1) 3085-2850 Ma: 
that has variable Hf isotope characteristics, indicating both significant mantle input and 
reworking of the older crust; (2) 3700-3360 Ma: which also has both juvenile and 
strongly negative eHf values. The age of two grains exceeds 3800 Ma, and these represent 
the oldest zircons so far found in the Ukrainian Shield. Their Hf isotope characteristics 
also indicate the presence of Hadean material in the Azov Domain of the Ukrainian Shield. 


MEPIUA 3HAXIJ.KA IIMPKOHIB JABHIINNX 3A 3.8 MIP, POKIB HA YKPAIHCbBKOMY 
IWHTI 


Iymaancekut JL, Batino C.A., Apmemenko [., Bexkep A., Batimxay3 M.J., Hemuin O. 


The oldest rock association in the Azov Domain of the Ukrainian Shield is represented by 
the West Azov Series that comprises pyroxene gneisses, crystalline schists, amphibolites and 
amphibole gneisses preserved as variably-sized relics among the Mesoarchean TTG 
associations. A Paleoarchean age of ca. 3.3 Ga has previously been established for tonalites 
from this area (Artemenko et al.,, 2014). 

Another suite of old rocks, the Novopavlivka Formation, has been established in the 
Orekhiv-Pavlohrad suture zone that separates the Azov-and Middle Dnieper Domains of the 
Ukrainian Shield. These are two-pyroxene crystalline gneisses, amphibolites, gabbro- 
amphibolites, pyroxenites, thin interlayers of magnetite-pyroxene quartzites, and gneisses. 
Pyroxenites and tonalites of the Novopavlivka Formation have yielded U-Pb age of 3670 Ma 
(Bibikova and Williams, 1990). A younger (3.5 Ga) suite of tonalites have been identified from 
the northern part of the Orekhiv-Pavlohrad suture zone (Lobach-Zhuchenko et al, 2014). 

We report a newly obtained U-Pb age, together with Lu-Hf isotope data, for zircons from 
intermediate metavolcanics that occur in the Huliaypole syncline, located in the central part of 
the Huliaypole granite-greenstone belt and is ca. 9 km in length and 3.5 km in width. The 
thickness of the sediments filling the syncline reached 1700 m, and they are represented 
predominantly by various quartzites and schists with a few interlayers of felsic and 
intermediate metavolcanics. Previous U-Pb multigrain TIMS dating of zircons from 
metasandstone of the Hulyaipole suite yielded an age of 2.9 + 0.1 Ga for detrital and ca. 2.14 
Ga for metamorphic zircons (Shcherbak et al, 2006). 

We applied the LA-ICP-MS method for U-Pb dating and Hf isotope measurement of 36 
zircon grains separated from a meta-trachyandesite of the Hulyaipole suite. The age of the 
oldest (>3575 Ma) zircons was further confirmed by SIMS dating. 

Two zircon populations have been identified: 

(1) 3085-2850 Ma: that has variable Hf isotope characteristics, with five grains having 
eHf from 6.2 to -0.5 and six grains from -7.5 to -21, indicating both significant mantle input 
and reworking of the older crust; 

(2) 3700-3360 Ma: which also has both juvenile Hf isotope characteristics (eHf up to 
1.6), and strongly negative eHf values (down to -7.7 at 3705 Ma). 

These two zircon populations broadly correspond to the main Archean crust-forming 
events in the Ukrainian Shield, that were previously revealed in rocks of the Dniester-Bouh 
and Azov Domains (Bibikova and Williams, 1990; Bibikova et al., 2010; 2013; Stepanyuk et al, 
2010; Shumlyanskyy et al, 2015; 2021; Claesson et al, 2015; 2019). 

In addition, the age of two grains exceeds 3800 Ma (3805 Ma with eHf = -3.3, and 3971 
Ma with eHf = -1.3), and these represent the oldest zircons so far found in the Ukrainian 
Shield. Their Hf isotope characteristics also indicate the presence of Hadean material in the 
Azov Domain of the Ukrainian Shield, with mafic and felsic crust models yielded ages of ca. 4.4 
and 4.2 Ga, respectively. 
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The minimum model age calculated at 176Lu/177Hf = 0 for zircons with the lowermost eHf 
values in each of the age populations is ca. 4.1 Ga (Figure 1). Hence, some of the zircons with 
apparent relatively young U-Pb ages may represent Hadean crystals that experienced 
resetting of the U-Pb isotope systematics during the subsequent thermal events. 














2800 3300 3800 


207Pb??Pb Age, Ma 


Eoarchaean enderbite of the Dniester-Bouh Series 

Mafic granulite of the Dniester-Bouh Series 

Archaean metasediments of the Azov Domain 

Bouh Series quartzite 

Metavolcanites of the Huliaypole Suite 

Figure 1. Hf isotope systematics of zircons from felsic metavolcanics of the Huliaypole syncline. 
Zircons from other rock complexes of the Ukrainian Shield (Bibikova et al., 2013; Claesson et al., 


2015; Shumlyanskyy et al, 2015) are shown for comparison. 
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BCTAHOBJIEHHA CTYMEHA BACHA?KEHOCTI KEPOFEHY POAOBHIL BYFIEBOAHIB 
JHIMPOBCbKO-JJOHELbKO{ 3ANAAJMHU TEPMOAMHAMISHMMH METOJAMH 
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The possibility of determining the modes of organic matter evolution by the chemical 
composition of modern fields gas phase is considered. Equilibrium thermodynamics 
apparatus in combination with the entropy maximization method allows calculating the 
composition of the «kerogen/gas» system in a wide range of temperatures and pressures. 
The algorithm of this calculation is based on the formalism of Jaynes, which allows to 
obtain consistent data with an uncertain composition of the initial system. The influence 
of geodynamic modes of the Dnieper-Donets depression formation on the main factors 
that control the organic matter evolution is estimated. The amount of methane formed 
during the destruction of kerogen during catagenetic transformations was estimated. It 
was found that the kerogen of the central axial part of the rift has not yet exhausted the 
gas generation potential; at the same time, some areas on the sides were significantly 
depleted due to the deep destruction of the kerogen substance. 


ESTABLISHMENT OF THE KEROGEN EXHAUSTION DEGREE FOR HYDROCARBON 
DEPOSITS OF THE DNIPRO-DONETSK DEPRESSION BY THERMODYNAMIC METHODS 


Khokha Yu.V., Yakovenko M.B., Lyubchak O.V. 


Bctyn. IIpeqmMetom HaliMx ociisKeHb OyB XiMi4HHH CKJIaf_ POAOBML BUKOMNHUX 
BYIJI€EBOAHIB, PO3TalOBaHHxX Ha TepuTopil AHinpoBcbKo-JjoHelbKoi 3anaqunU (JI3). 3a 
KiJIbKICTIO BIAKPHTMX Ta NporHo3sHHx posoBu, AI3 He Mae coOdi piBHux Ha TepuTopii 
Y«painu. bible COTHi POAOBHL, MpOMMCOBOrO 3HaYeHHA 30CepespKeHi B LWIMpoKOMy 
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iHTepBani ruiMOMH Ta B OaraTbOxX cTpaTurpadiyHux nigpo3finax, AKi CAralTb 
mpoTepo3sovicbkoro mdyHAaMeHTy Ha rivOuHax MOHagA 6000 m. Teosoriuna ictopia periony 
HepO3pHBHO T0B’A3aHa i3 BHHHKHe€HHAM MOKJIaqiB BYIvIeBOAHIB Ta eBovloliero IXHix 
PeYOBHHHHX KOMIIIeKCIB. 

HaiOinmbmu BIMB Ha TpaHcdopmalito opraHiyHoi peyoBuHu (OP), B KOHTeKCTi 
O6paHoi METOAMKH po3spaxyHKy, MaloTb TaKi PaKTOPH, AK THCK, TeMMepatypa Ta NOYaTKOBU 
cKJlay, cHcTemu. | AKUIO NMOYATKOBMHK cKaf, OP peryloeTbcA pexKHMaMU Ce/MMeHTallil Ta 
OCOOJIMBOCTAMH Ha3eMHOi OiOTH B eNOXH HAaKONMYeHHA MpOAYKTMBHHX MWiacTiB, TO THCK i 
TeMilepatypa € QOyHKuWiaMH reofsMHaMiyHux pexkuMis. CKaqHHH xXapakTep eBovrolii 
A\WinposcbkKo-JloHelbKOro aBsJaKOreHy CIIPHYMHUB OCOOJIMBy KapTHHy po3snofsisy cryneHa 
BUCHaxKeHOCTI Keporeny periony, Wo Oye NOKa3aHo Aa. 

AHasliz NonmepegHix AOCIiA»KeHb, MOPMyIIOBaAHHA WpoGbseMu, aKTyaJIbHicTb ii 
Bupimenua. B cyyacHilt reonOri4Hih MpakTUUi AVIA OWIHKUM 3AaTHOcTi OP 70 nposykKyBaHHA 
wlerkux ByrieBogzHip (BB) HawOinbuie BUKOPHCTOBYIOTbCH MeTOJM, 3aCHOBaHi Ha 
6e3mocepeAHbOMy BUMiplOBaHHi Mi3MKO-xiMi4HuxX XapaKTepHcTHK OP, Busy4eHO! 3 Nopig 
MpOAYKTHBHUX TOBLU. BOHH 3BOAATBCA AO BUAaJIeHHA MiHepaJIbHO! MaTpHLi Mi BIVIABOM 
arpeCHBHHXx peareHTiB Ta TeMMepatypH i3 NofasIbLIMM Nipowi3z0m 4ucToi OP. He3BaxKaroun 
Ha TpHBaJIM JOCBiA, Ta NOSHTMBHI pe3yIbTATH BUKOPHCTaHHA Nipowi3sy BUOKpemsieHoi OP, 
Mpowec NiATOTOBKH 3pa3KiB, MOYMHAIOYN 3 IXHbOrO BUJIYYeHHA, 3aJIMWaeTbCA BapTicHHM-Ta 
TPYAOMicTKMM. J\JIA OWiHKH MOXKJIMBOTO MIpHpocty 3allaciB Ta JOKai3Zalil HOBUX NOKMaiB 
JIA OCBOEHHX IIJIOW, HAaPTOra3OHOCHHX periOHiB MO%KHAa BUKOPUCTATH BxKe HAABHi BIAOMOCTI 
i He TimbKH TIpo cKJIag, OP NposAyKTMBHHX FOpH30HTIB, a HM inpopMalito, Aky erie OTPUMATH, 
- CKJlaf ra3iB cy4aCHHXx pOAOBUL. 

KomiieKc NonepesHix pooiT 3acBiq4HB, WO NponopuitHuH cKlag ra3iB y cyyacHux 
nokjlafjax MiCTHTb iHopMaljitO pO NepBHHHHM CKJlaf, CHCTeMM «KeporeH/BB» Ta MoxKe 
6yTH BUKOpHCTaHHH AIA OWIHKM reHepaTMBHOrO NOTeHWiay KeporeHy i WAAXiB eBovIOLil 
ra3iB HapTOra30HOCHMXx periouisB (Xoxa ma in., 2019). 

Meta AOcif»KeHHA — MeTOJaMU PiBHOBaxKHO! TepMOJMHaMIKU, WO CIMparOTbcaA Ha 
3acagu dopmMasli3my JKenHCa, IpOBeCTH OWIHKY CTYMeHA BUCHaxKeHOCTI KeporeHy POJOBUL 
BYIleBOAHIB J,HiNpOBCcbKO-/JJOHeLbKO!I 3anagMHu. 

MerTogosoria AOCIiKeHb Ta pe3ybTaTH. JA OOUMCIEHHA CKJlafy CHCTeMu 
«KeporeH/ByrieBosHi/HeopraHiyHi cnosyKu» Ama CxiqHoro HabTora3s0HOcHoro perioHy 
YkpaiHW B CTaHi TepMOJMHaMi4HO! PpiBHOBarM MH OOpasmM crociO, AKHH Oa3yeTbCA Ha 
BH3Ha4veHHi HakOinbul imMoBipHoro po3nomisy cTpyKTypHuxX eJIeMeHTIB B_ TBepsilt 
KOMMOHeHTI OP y KoMiieKCi 3 OKPEMMMA cCnosyKaMuH. Let nigxig € IPHHUMNOBO BiIMiIHHHAM 
Bi, WAMpokKoro BMKOPHcTaHHA TaK 3BaHHX MOeJIbHUX cTpyKTyp OP. La BiQMiHHiCTb 
3YMOBJIIOE 3ACTOCYBaHHA iHWoro Pi3HKO-xiMi4HOrO Ta MATeEMATHYHOLO allapaty. 

Y cnoci6, AoKNafqHO onMcaHuMH B (Xoxa ma in., 2018; Xoxa ma in., 2019), o64uucneHO 
cucTeMy, AKa CKJlagaeTbcad 3 OP Ta cmeKTpa opraHidHHx i HeopraHid4HHx 
HU3bKOMOJIeKyJIAPHHX KOMMOHEHTIB. 3a OP Hamu OOpaHo Kepored II Tuny, AKHH Mae MeBHe 
NOWMpeHHA B MeKaX KapOOHy B CJIaHWeBHX OCafOBHX TOBIaX KaM’AHOBYTIJIbHAX 
komiviekciB AI3 (Baxapuyk ma in., 2013; TlaHuenko ma in., 2015). BuxigquHi AaHi AIA 
po3paxyHKy —- eJIeMeHTHHH cCkslay, OP, oTpHMaHHH WIAXOM ycepeJ,HeHHA aHMX 3 eKiJIbKOX 
moxKepes (Xoxa ma in., 2020): Byrnelb - 82,5; BOeHb — 6,9; KUCeHb - 6; a30T - 2,6 i cipka - 2 (B 
MaCOBHMX YacTKax eJIeMeHTIB, %). JIA BCTAHOBJICHHA CTpyKTypH OP Hamu OOpaHo aJMTUBHY 
cxemy BaH KpeBesieHa (van Krevelen, Chermin, 1951), jo omucye peyoBuHy y Buruagi 44 
AMTMBHUX CKIaf{OBHX, AKi MOBHO OMMcytoTb ii cTpyKTypy. Y pisHosa3i 3 OP Hamu 
BHU3HaYaBCA BMICT TAKHX KOMIIOHEHTIB: CO2, H20, H2S, NH3, CH4, C2He, C3Hs, i-C4H10, n-C4H10, i- 
CsH12, neo-CsH12, n-Cs5Hi2. Po3B’a3aHHA WyKaloTb MaKcMMi3alielo eHTponil, BUOUpaloun 3 
HaOopy KBa3ipiBHOBaxKHUX NpOMiKHUX PO3B A3KiB TaKe, IO XAPAaKTePH3YETHLCA MiHiMaJIbHO!O 
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eHeprieto T'i66ca. AmropuTM Oa3yeTbCA Ha BUKOPHCTaHHi MeTosy Monte-Kapvio, noe {HaAHHM 
i3 pO3B’A3aHHAM CHCTeMH HeiHiMHUX PiBHAHb iTepayi4HumM MeToOM HbroToOHa-Padcona. 

Posnogisl TemMmepatyp M0 pospi3y OOupaBca AVIA TpbOX TelIOBMX NOTOKiB: 40, 75 Ta 
100 MBT/M?2, 3HadeHHA THCKY BiAMOBijaiM peKOMeHAOBaHuM Preliminary Reference Earth 
Model (PREM). Besu4uuHa TemMilepaTypv¥ B MexKax OcafOBOi TOBIUi CyTTEBO BIVIMBa€ Ha 
XapaKTep Nlepepo3snofiiuly esIeMeHTIB Mi?K KepOreHOM Ta ra3aMH, IpoTe OKpeMi TeHJeHHil € 
OAHAKOBMMH JIA BCIX TelJIOBUX NOTOKIB. Tak, JIA BCIX TEMJIOBUX NOTOKIB i3 3AaHYPeCHHAM y 
piBHoBa3i 3 KeporeHoM 3pocTae€ 4acTKa BOM Ta CipKOBOAHIO i MpaKTHYHO OOepHeHO 
MpoOnopuiHHo JO BOAM 3MeHLIYETbCA YaCTKa BYTVIEKHCJO“O ra3y. 

Ilepeposnogim Byrielio MiK Tra30BHMMA KOMMNOHeEHTaMH He Ma€ MOHOTOHHOrO 
xapaktepy. HalOinbuly uacTKy B Tra3aX CTaHOBHTb MeTaH, MOJIbHa YaCTKa AKOrO i3 
3aHYpeHHAM MIOCTYMOBO 3MeHIlyeTbcA. [3 3pOCTAHHAM KiJIbKOCTi aTOMIiB BYTIJIellIO B 
MOvleKyJli KOHWeHTpaliid ra3iB 3MeHLUIYeTbCA Bil eTaHy AO MeHTaHy. XapaKTepHoro 
oco6MBicTio 3MiH y KOHWeHTpalii ByrvieBOJHIB, BaXKYHX 3a MeTaH, € HadABHICTb 
KOHLeHTpali4Horo MaKCHMyMy B MexKaX «HAMTOBOrO BiKHa», AKMH MPOABJIAETbCA AVIA BCiX 
TeNJIOBUX PexKUMMIB, ale Kpallje BUpaxKeHHH B 30HAX 3 MaJIMM TelIIJIOBMM NOTOKOM (40 
MBT/M2). ToOTo, i3 3aHypeHHAM BYIriellb B CHCTeMi CNoYaTKy NMepepo3nosinseTbcaA Ha 
YTBOpeHHA JOBFOJaHUIOTOBMX aJIKaHiB, MAKCHMYM AKUMX CHOCcTepira€TbcA B MexKax rIMOUH 
2-4 KM; i3 NOfjaIbLIMM 3pOCTaHHAM TeMIlepaTypu—ii-AecTpyKTHBHUM- BHJIMB—BKe—He 
KOMI€HCYETbCA KOHCOIAYIOUMM GaKTOPOM THCKy, i YacTKa BaKKMX aJIKaHiB MOUMHAaE 
3MeHLIyBaTHCA pa30M i3 BTpaTO! MeTaHy B CHCTeMi. 

Bu3HadeHHa KisbKocTi MeTany Vcx4 (1 a6o AM°), AKuM BUAiIMBCA 3 OAMHUL Macu (KT) 
Keporeny II Tuny npv BUMipsxHOMYy CNiBBiIQHOWeHHA i30MepiB OyTaHy, MpOBOAMNOCb 3a 
opmy.101: 


Vena = Vi,(Ae*/? +) ("eH /5 J F 


Ae Vn - MOJApPHHU 0O’em ifeambHOro ra3y (22,4 7mM?/Moump), A i C - 6e3po3mipHi KoedinieHTu, 
aKi WOpiBHtoroTb 0,1594 ta 0,0494 BignoBigHo, B - Oe3spo3mMipHe BiAHOMWeHHA 00’EMHUX 
yacTOK i306yTaHy 0 H-OyTaHy, Ncu4 — 00’EMHa 4aCTKa MeTaHy B La3i Ta )\ni —- CyYMa MOJIBHUX 
YaCTOK BCIX KOMIOHeEHTIB YTa30BOi CYyMiLIi, AVIA AKAX MpOBOAMJIOCb BHMiplOBaHHA. 
BuujeHaBeseHa PopMyvia Aa€ HafiMHi pe3ybTaTH JIMWe B Aiala30Hi BiHOWeHHA i30MepiB 
oyTany B sig 0,3 yo 3,5. 
I[puksag KapTocxemMM po3snofivly MeTaHoreHepaljiMHol NposyKTMBHOCTI Keporeny II 
Tuny Ana AJ3, no6yf0BaHOi AIA TelOBOro NOoTOKy 75 MBT/M2, HaBejleHa Ha pucyHky 1. 
CepefHe 3Ha¥eHHA ra3z0reHepallitHoro noTeHiiasy Keporeny /IJ[3 craHoBuTp 8,4 4M3 
MetTaHy 3 1 xr OP. UA BesM4MHa NoKa3ye, HaCKiJIbKA KeporeH We NpHvsAaTHHU oO 
reHepyBaHHA JierKHX Opakyit ByryieBogHis. UHM MeHIle MeTaHy Oy0 3reHepOBaHO B 
mpoyeci eBosrouii OP, THM Oisbule BOAHIO AOCTYNHO AVIA NOAabuoro reHepyBaHHaA. Buoip 
CaMe MeTaHy JIA OWIHKM reHepalliMHoro NOoTeHwiasly NosIArae y TOMY, WlO Horo yTBOpeHHA 
3a0upae HalOiJIbIly KiIbKiCTb BOJHI0 Ha 1 MOJIb PCYOBUHH 3 NOYATKOBOLO MaTepiauly. 
BucHosku. Ha migcraBi ofepxkaHHx pe3yJIbTaTiIB MOMKHaA CTBepsPKyBaTH, Wo OP 
Ie@HTpaJIbHO! OCbOBO! YacTHHH JII3 we He BuYepMasa CBIM ra3s0oreHepaliMHHH NoTeHuia. 
Jimmie 0KasIibHi AiIAHKM 10 O60x 6bopTax pudtTy BxKe BUCHAKMIMCA Yepe3 BUCOKi 
NaweoTepMidHi rpafieHTH, AKi CYTTEBO BIVIMHYJIM Ha ryiMOuHy AecTpyKuii Keporeny. 
BcTaHOBJIeHO, WO cepefsHA piBHOBaxKHa TeMMepaTypa QMOpMyBaHHA CHCTeM 
«KeporeH/ra3v» Aa AZI3 aaa TensoBoro noTiky 75 MBtT/M* craHOBMTb 330 °C (rau6uHa 
13,2 KM), a quia 100 MBT/m?2 - 400 °C Ta 11,8 kn, BigqnoBiqHO. 
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PucyHok 1. O6’em memauy (A’/k2), 32eHepoeaHoz0 KepozeHom II muny Ons podoeuly 
eyenesoonie JJ3. 
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The possibility of using peat in the Lviv Region as a raw material for the chemical 
industry, including extraction of humic acids in salts form, is shown. For this purpose, the 
assessment of the main geological, geochemical and geotechnological characteristics, 
indicators and parameters of peatlands in Lviv Region (total humus content, degree of 
decomposition and botanical composition, ash content, reserves of peat deposits, etc.) 
was carried out based on results of complex research. Based on the obtained results on 
aggregate indicators, taking into account reserves, ash content, degree of decomposition 
and humus content, the most suitable and promising areas for the peat production in the 
Lviv region have been identified. These are: in the Kam'yanka-Busk district - Didylivske 
and Yarychevske deposits, in the Mykolaiv district - Verbizhske, Saikivske, Demnyanske 
and Trostyanetske. 


USE OF LOWLAND PEATS OF LVIV REGION AS RAW MATERIALS FOR CHEMICAL 
INDUSTRY 


Yakovenko M.B., Khokha Yu.V., Lyubchak O.V. 


Beryn. TpaquuitHo Hu3MHHi TOpou JIbBiBLIMHH BUKOPHCTOBYIOTh y BOX rasly3AXx - 
eHepreTH4Hi (ClasOBaHHA KPUXTH y cneliati3z30BaHux neyax- Ta—OpukeTyBaHHA)—Ta 
CVIbCbKOrOCcHOfapcbKit AVIA MOKpalljaHHA AKOCTi I'pyHTiB MeTOZOM MpAMOrO BHeCeHHA. 
IIpote icHye We OAMH HallpsAMOK Horo 3acTOCyBaHHA —- BUJIYYeHHA TyMiHOBHX pedyOBHH y 
BOX PopMax: po34HHHi Ta TBepsiw. AHani3 PHHKy CBIQYAMTb, WO Horo WeBOBy dacTKy 
3aUMal0OTb pO34HHeHi y BOA KOHWEHTPOBaHi POPMH ryMiHOBHX peyOBHUH (TOYHIWEe ixHi Covi), 
nojeky4M 30arayeHi iHlIMMUM KOMMOHEHTaMH. 

[yminosi peyosunn (IP) Bigomi 3 Kinya XVI cronirra. Bnepme ryMiHoBi peyoBHHu 
6y1M BUAiNeHi 3 TOpdy HiMeljbKuM ximikom ®. Axapyom y 1786 p. BoHu BUBYaJINCb B XX CT. 
Ta JOCIIAKYIOTbCA 3apa3 OaraTbMa AOCIAHUKaMy, AK BITYH3HAHMMH Tak i 3apyOioKHuMMI, i B 
paMKax rpyHTo3HaBcTBa (JI.A. Xpucrepa, M.A. KoHouosa, T.A. Kyxapenko, /J.C. Opsos, Ta 
ini), i cimbcbKoro rocnoyapctTBa, dapMakovorii, Byrieximii TOMO. 

TyMiHoBi peyoBHHUM - we ckKJlafHi 3a O6yfOBOIO CHCTeMH BUCOKOMOVJIeKYJIAPHUX i 
nosiPyHKWioHaJIbHUX OpraHi4HUx CNOyK MpMposAHOrO MOXxO/MKeHHA, WO MpeACTaBJAIOTb 
co6or10 HeperyiapHi cTpyKTypH apomaTHyHol, rigpoapomMatTuyHoi, aziyMKiyHo! i 
reTepOUMKI4HO! Mpvposv, MoesHaHi aAJIKWVIbHHMM JlaHWtoraMH 3 _~= Ypi3HHMU 
@yHKUiOHaJIbHUMHU rpynamu. CKafHicTb 6yf0BH ryMiHOBUX PeYOBHH BUKIMKaHa pi3HHMUu 
@akTOpaMuW Ta yMOBaMM ix MOpMyBaHHA; icTOTHHM BUAMB Ha CKJlay, i BaacTuBocTi IP 
BigirpaloTb clocoOu BUJy4eHHA 1x 3 MPHPOAHMX O6'eEKTIB. 

[yMiHoBi peyoBuHu Topdois 3a NoBeAiHKOIO Mp BHMJIyYeHHi YMOBHO MOfiJIAlOTbCA Ha 
ryMiHoBi KMcCOTH Ta dybBoBi KucOTH. BoHH e€ cneyudiyHor i Habib 
peACTaBHULbKOW B KiIbKiCHOMY BiAHOMeHHi rpynor OioOri4HO AaKTHBHMX CMOJIYK TOpdy 
(a0 49% mac. Topoy; Big, 20 yo 70% opraHiyHoi YacTHHH Topdy), WO BOOAIIOTh WiIHHAMU 
BJIaCTHBOCTAMH KOsIOia (HaABHiCTb OioNOTi4HO! aKTMBHOCTI, 34aTHICTbh Cop6yBaTH pi3Hi 
pPeYOBUHH, BiIAHOBJIOBATH pAJ CHOJYK, HafaBaTH CTHMyviio1o4uy Jit0 Ha picT pOCJIHH Ta iH.) Ta 
BIJIMBalOTbh Ha reoximiyHi, OiosoriyHi Ta OioximiyHi mpoyecu. Kpim toro, [P 3y,aTHi 
3B'A3yBaTH pi3Hi KjlIaCH CKOTOKCHKAaHTIB, YTBOPIOIOUM KOMIIIeKCH 3 MeTajlaMM i cTiMKi 
CHOJIYKH 3 piZ3HHMM KJlacaM¥W OpraHidHHx peyoBuH. 

®MopMyJI0BaHHA Wpo6sieMuM, aKTyaJIbHicTb fi BupimienHHaA. Ha _ cpborogHi 
MpONOHYETbCA YHAMaO HalpAMKiB BHKOPHCTaHHA pO34MHHUMX COJIeH TYMiHOBHX KHCJIOT 
(mepeBaxKHO We ryMaT Kaslito, Nosekyfu ryMaTH HaTpilo Ta aMOHilO) B pi3HHX rasly3Ax 
rocnofjapcTBa: B CiJIbCbKOMYy rocnofjapcTBi B AKOCTi daKTOpy NiABULeHHA BpoKawHoOcTi Ta 
CTHMYJATOPIB POCTY POCJIMH, CHpOBHHa AVIA OpraHo-MiHepaJIbHUX AOOpHB (3acTOcyBaHHA 
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ryMiHOBHX AOOpHB Ti, OBOYeBI KyJIbTypH); AJIA OYMLIEHHA Ta peKyJIbTUMBaLil MopyWweHux 
3a0PpYAHeHHX I'pyHTiB i BO, a TaKOMK TepuTopii, 3a6pyf{HeEHUX OpraHid4HHMU PeyOoBMHaMH, 
HaPTONpOAyKTaMU, BaxKKHMM MeTasIaMM; B MeOeBIM MPOMMCJIOBOCTI AVIA BHTOTOBJICHHA 
O6apBHHKiB AVIA JepeBHYHH; B aKYMYJATOPHiM MpomMucOBOCTI B AKOCTI poO3IIMproBaya 
NO3HTMBHUX WwiaCTHH aKyMYyJIATOpiB; B MefMYHHX WiIAx; B BeTepHHapii; Ha HadTOBUXx 
MpOMUC ax TOLLO. 

IIpore Ha pHHKy HaOisbuIMM NOMMTOM KOPHCTy!OTbCA AOOPUBa Ha OCHOBi ryMaTy 
KaJlito. 3asilexKHO Bi, BUpOOHHKa, TuNy dacyBaHHA, EMHOCTI, BMicTy CoeH ryMiHOBUX KUCJIOT 
Ta 400aBOK, po3Apioni WiHu Ha TaKy MpOfyKuilo KOJIMBaIOTbCA B MexKax 35-120 rpH/a. Kpim 
pigkoi dopmu rymatTiB, BUpOOJAIOTbCA TBepAi TpaHyJIATM JIA BHeECeHHA y I'pyHT CiBaJIKOIO 
Ta rejleBi pO3YHHHi MOpMy, WO MiCTATb ryMaT Kaito. BapTicTb TakKoi NpoAyKuil Aeujo Bula, 
3a paxyHOK Oinbu0i cobiBapTocTi ii BATOTOBJIeEHHA. 

Comi ryMiHOBUMX KMCJIOT UAHATb KOMIIJICKCHY JifO Ha POCJIMHHICTb. BHeceHHA ryMaTy 
KaJil0 B IPHKOpeHeBy 30HY CTHMYVJIFOE POSBUTOK NOTY2KHO! KOpeHeBO! CHCTeMH Ta NOKpalllye 
X%KMBJIEHHA BCie€l POCJIMHU, WO B CBOIO Yepry, 3abesneuye NiABULeHHA MocyxocTiMKocTi, 
MOPOS3OCTIMKOCTI, BPORKAMHOCTI i AKOCTI NpOAYKUil. € BiQOMOCTI, WLIO BAKOPHCTaHHA ryMarTiB 
iHTeHcudikye ilo 3acoOiB 3aXMCTy poCiIHMH Ta joopusB. Kpim Toro, 3aBAAKH CBOEMy 
NOXOJPKEHHIO, TYMaTH NOKpalylOTbh AKICTb TpyHTiB Ta 306ibUIyIOTb ixHto OioxiMidHy 
AKTHBHICTb. PHHOK TyMaTy KaJlil0 € JOCHTb po3BHHeCHMM-B-KpaiHax EBponu-3-orsiayy Ha 
TeHAeHLito AO Nepexosy Ha «opraHidHe» rocnofaploBaHHa. 

IcHytoTb inwWi, OinbuI cnevianiz0BaHi chbepuH 3acTOCyBaHHA TyMaTiB. 30KpeMa, Ha 
HaPTOBUX MpOMMCaxX AK KOMMOHEHT-cTabisizaTOp TIMHACTUX OypOBUX PO34HHIB, LO 
3aCTOCOBYIOTbCA TIPH OypiHHi HaPTOBMX CBepAIOBUH, AIA NOKpalljaHHA ixHix peoori4Hux 
BJIACTHBOCTeH 6e€3 BAKOPHCTaHHA Cy/IbpypBMicHHX CHHTeTHYHHX IIAP, a TaKoxK culyKaTb 
OCHOBO!0 PpO34HHIB, IpH3Ha4yeHHX VIA MPOMMBaHHA BOJOHOCHMX FOpH30HTIB, 3a0py{HEHUX 
apOMaTH4HUMH peyoBuHamul. IlepcneKTHBHUM € BUpOOJIeHHA peareHTiB AIA OypoBUx pooiT 
Ha KwTaiT YIUP um BPET-2 (mpogykytoTsca B BauikoptTocrani, Ka3axctTaui Ta iH., OCHOBO!O € 
ryMaT HaTpito). BOHM BAKOPHCTOBYIOTHCA JIA peryJIIOBAHHA Pi3MKO-xXiMi4HMX BJIaCTHBOCTeH 
6ypOBHX TJIMHHCTHX pO34HHIB Ha BOJHIM OCHOBi, Ta 3aCTOCOBYIOTbCA MepeBaxKHO Mp 
6ypiHHA HaPTOBUX Ta ra30BMX CBepAVIOBUH. BapTicTb npofyKuii B rypTOoBuXx MapTiax 
CTaHOBHTb 9-10 rpH/Er. 

BupoOHHUTBO ryMaTiB Kalit0O Ta HaTpilO NOvIAra€ B OCHOBHiM ONMepalil - ixHbomy 
BUJIYYeHHi 3 TOpdiB 3a AOMOMOTOW OOPOOKH po3dHHaMH BignoBiAHOorO syry (riqpoKcuyAy 
Kamiio a6o rigqpokcuyzy HaTpilo) NpoTATOM jeKibKOX TOAMH, NepeBaxKHO pv noMipHomMy 
HarpiBaHHi. OTpHMany mica OOpoOKH JIyroM CyMilll, AKa CKJlafjaeTbCA 3 TOPAHO! Macn, 
HaCH4eHO! pO3SYMHEHMMH TyMaTaMH, PO3iIKOIOTh Ha pifKy Ta TBepAy YaCTHHU B pi3HH 
cnoci6. Piqky YacTHHy 3MilllyloTb 3 AOOaBKaMu (3a NoTpeby), Nica Yoro 3aryllyoTb (TakoxK 
3a TloTpeOu) i3 BHKOPHCTaHHAM TOHKOMJIBKOBUX BUMapoByBayiB a6oO iHWIMx TeXHi4HHx 
pilieHb, 3a aTMOCdepHoro THCcKy abo MpH cabKomy Bakyymi. Tenedikauito (MepeBefqeHHA y 
mopmy reo) MOMKHa MpoBOsAMTH Ha poTalifHux BUMapoOByBadax, 3a/lexKHO Bi, BUAY 
KiHWeBO! mposyKyil. UucTi ryMiHoOBi KHCIOTH OTPHMY!IOTb OCafKeCHHAM COJIEM COJIAHOIO 
KMCJIOTON, 3 NOJaIbuIMM PiIbTpyBaHHAM Ta CyWIHHAM. 3asIMUKH TOpdy nica BYJIyYeHHA 
ryMaTiB MOXKYTb OyTH BHKOpHcTaHi AK MaTepial Ayia TepmMiyHoro TepepoOsieHHA i3 
Ofep>KaHHAM HalliBKOKcy, CMOJIM Ta roproyoro Lazy. 

@MaKkTH4HMK MaTepial Ta MeTOAONOFiA AOCIIAKeHb, OTPHMaHi pe3y1bTaTH, 1x 
o6roBopeHHA. 3 MeTOIO BCTAHOBJICHHA MpHAaTHOCTiI BHKOPHCTaHHA HU3HHHUX TOPOiB 
JIbBiBLIMHA AK CHpOBMHA AVIA XiMi4HO! MpOMMCAOBOCTI, y TOMY YMCA AIA BUyY4eHHA, 
BHPOOHUHLTBa TyMiHOBHX KHCJIOT Ta ixHix COJIeH, IpoBefeHO OWiHKy OCHOBHHMX reovoro- 
reOxiMi4HHx Ta reOTeXHOJOTi4YHHX XapaKTePHCTHK, NOKa3HUKIB Ta NapaMeTpiB HA3HHHUX 
Topdosuny, JIibBiBcbKoi oOmacTi (cyMapHui BMicT TryMycy, cTyNiHb po3KJlafaHHA Ta 
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60TAaHiYHHH CKaf, 30/1bHICTb, 3alacH pOJOBULY Topdy Ta ix. (JJuwmeau u Op., 1989; Xoxa ma 
in, 2013) 3a pe3yibTaTaMH AK BJIaCHHX, TaK i KOMIMVJIeKCHUX ocnipKeHb (Heony6.. 
pe3yasmamu Tanenko BI. ma in., 1974), mnpoBpegeHux sadopatopiamu JIJY imeni IBpana 
@®pauka, JIbBiBcbKoi MiKoOONacHoi incneKuil <YKpiHcTopdAOOpHBo» i JIbBiBcbKoi reonoriyHo! 
eKcnlejuuii; BA3HAYeHHA MpOBOAMOCb 3a cTaHAapToM TOCT 10650-72, aku nepesoauae 
BifAieHHA KOarybOBaHOroO rymycy (Nica O6pobKH FeCls3) Bi, BOOKOH CHTOBYM aHali30M 
y BOAHOMy cepefoBulli 3 POpMyBaHHAM OO'emiB ocagsiB WeEHTpUdyryBaHHaM i NOfabiuIuM 
BHU3HaYeHHAM CTYNeHA PO3KJlafaHHA 3a AONOMOrOW rpadika. 

IIpopefeHa ouinka reosloro-TexXHOJIOriMHHX Ta reOXiMiMHHX XapaKTePHCTHK TOPOiB 
3acBiquvia, WO HahOibul MpHYAAaTHHMU AVIA BUAOOyTKy ryMaTiB Kawilo Ta HaTpitlo (AK 
KOMMOHEeHTa IIMHUCTUX OYpOBHX po3yHHiB) y JIbBiBCcbKiM O6acTi € p-la TOpdis Kam'AHKO- 
BycbKoro i Mukosaipcbkoro pahonuis. Le 30Ha, Wo MpoctTaraeTbca Big Mukosiaipa Ha 
nipHivHHw cxiq. fo Kam'auKu-bycbKoi yepes Hosuw Apuuyis; 3i cxofy oOmMexeHa 
TepemulaaHaMy, a i3 3axoyy - JIbBoBoo. Le AinaAHKU TOPHOBULY 3 MAKCHMaJIbHUM BMiCTOM 
rymycy: B Kam'sHKo-BycbkoMy paionHi - ue JiqumipcbkKe Ta ApuyeBcbke po/OBuUllla; 
OcoOJIMBY yBary IIpHBepTa€ OCTAHHE, AKe po3TalloBaHo pH c. Besnki Iligzsicku, 3 ormapy Ha 
BHCOKi MporHo3i 3anacu Topdy B 3,3 MJIH. T; B MukonaiBcbKOMy palOHi - BepOixcbke, 
CanKipcbkKe, /leMHAHCbKe Ta TpocTAHeljbKe 3 MpOrHO3HHMU 3allacaMM B Mexax O0,16- 
0,22 MJ. T. 

AjocniykeHi 3pa3KH TopdiB Nepewi4eHux pOAOBUL, He MiCTATb BaxKKi MeTaIM y 
HeOesneyHHX KiJIbKOCTAX Ta BOJIOJiIOTh BHCOKMMH BUXOAaMM TyYMiHOBUX KUCJIOT y 
llepepaxyHKy Ha Cyxy Macy. 

Bmicr rymycy B OpraHi4dHif peyOoBMHi AOcTiAKyBAaHUuXx TOpdiB JIbBiBCbKOI OOMAaCcTi 
XapaKTepH3yYETbCA JOCHTb OAHOPIAHUM po3snosiiom (Koed. Bapiayii - 29,99, qucnepcia - 
39,5, CT. BiXWJIeHHA — 6,29). CepeaHi BMicT 2ymycy B OP Topdis 20,96 % (min = 9,8; max= 
35,5 %, BMicT 3a MefliaHow = 19,48 %). 
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PucyHok 1. Po3nodin emicmy 2zymycy mopdie /IveiecbKoi obnacmi. Podoeuwa mopdy: 1 - 
Bonosie; 2 - Binuui; 3 - Ames2u; 5 - Po3dinbue; 6 - HMenmuui; 7 - Xuweeuucoke; 15 - Ko3ywun; 
18 - Catixie; 19 - Aemus; 20 - Tpocmaneyp; 21 - Xopocuo; 22 - Kocmusbuukiéecoke; 25 - 
Bopmamuno-Hoeoceankoecoke; 26 - Kpakoeeub; 28 - Buscomas; 29 - Konbaeeuui; 36 - Xodopie; 
38 - Yopuuti Ocmpie; 39 - Bopycie; 43 - Todinecoxe II; 44 - Caeuun; 46 - Tapmakie; 47 - 
Jlewamie; 48 - Cnacie; 55 - Pyda; 59 - Yeneani; 60 - AcHuwe; 61 - Kpyzoe; 62 - /lykaeeyb; 63 - 
Teauee; 64 - Cmpymunt II; 65 - Kussce; 66 - Oocudie; 67 - By3noee; 68 - Pacne; 69 - Pacne II; 
70 - Jlozuna; 72 - Apo3doeuui; 73 - Apmuwee; 74 - Yepasnu; 76 - Mlopiuus; 77 - Koponyc; 78 
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- TIlonaanxa; 79 - Ocmpie (Ocmpie-Cepduys); 80 - Jlanu; 82 - Aopowie; 83 - Tpebenuyi; 84 - 
T'pu6oeuui; 85 - Bacu; 86 - Aiduaie; 87 - Apuuie; 88 - Cumuxie; 92 - Typunka I; 93 - TypunKa 
IT; 94 - Binuti nic; 95 - Bauwueodu; 96 - Tlomopuys; 98 - Piuku II; 100 - Xminvuo; 102 - 
Bonoeuu II; 103 - Cmanicaaeuux; 104 - Cmoposcie; 105 - BucoyoKke; 108 - binseyi; 109 - 
/lazodie; 110 - Pyda Bpidcoxa. 


Aa TOpdis neperiveHux pofOBUML, Kpim cyMapHoro BMicTy ryMycy, TaKO%K BpaxoBaHi 
CTYNiHb po3kKJlafjaHHA y cepesHboMy 671u3bKO 30 % (puc. 2); cepeAHA 30JIbHICTb TOPOy, Aka 
He llepeBulye 48%, a B cepeHbOMy CKJlafjae 32,3% (puc. 3). 
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PucyHok 2. Po3nodin cmyneus po3kKiadaHHa mopdie /JIeeiecbKoi obAacmi (no3HaYeHHA Oue. 


puc. 1). 
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PucyHok 3. Po3nodia 301bHocmi mop@ie /IeeiecbKoi o6Aacmi (no3zHa4eHHs Oue. puc. 1). 
BucHOBKH. 3a CyKYMHUMH NOKa3HHKaMH, WO BpaXOBYIOTb 3allaCcH, 30JIbHICTb, CTYMiHb 


po3kKjlafjaHHaA Ta BMicT ryMycy, HaMOibu MepcneKTHBHUMH JIA po3spoOKU Topdy 3 MeTOIO 
BHJIY4YeHHA ryMarTiB Kaslito Ta HaTpito € ApuyewcbKe Ta TpocTAHelbKe posOBULIa. 
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CKJIAAHI JMCAOKALIMHI CTPYKTYPH I TEKTOHO@ALIi MEPBHHHOi ENIZOHH 
CKHBOBHX KAPIIAT 


Anuenko B.II. 


HHI «Incmumym 2eosozii» Kuiecokuu HayionanbHuu yHieepcumem imeni Tapaca Ileeuenka, 
Kuie, yanchen@ukr.net 


This work is based on the methodology of structural-paragenetic analysis on a 
tectonofacial basis and is devoted to the study of tectonic processes and_structures within 
the Skyba zone of the Ukrainian Carpathians. The complex dislocation structures of flysch 
strata have been identified and described, which are distinguished by a multi-rank 
structural organization, an uneven distribution of deformability and the imposition of 
pressure on them at a later stage. The latter significantly complicate, and in certain cases 
even make it impossible, the interpretation of primary structures. The relative degree of 
deformability of structures on a ten-point scale of tectonofacies, the mechanisms of their 
formation and transformation have been determined. 


COMPLEX DISLOCATION STRUCTURES AND TECTONOFACIES OF 
THE SKYBA CARPATHIANS PRIMARY EPIZONE 


Yanchenko V.P. 


Beryn. TeonorivHi AocsisKeHHA MpOBOAMIMCh y MexKaX CKHOOBO! 30HH YKpaiHCbKHXx 
KapniaT Ha pi3Hux NosiroHax y Mexkax c. Kocmay [BaHo-DpaHkiBcbKoi oOsacTi Ta cin Tyxsa, 
['pe6denis JIbBiscbKol oOsacti. TyT cepey PilIoBUx yTBOpeHb KpeiAH, Maseoreny i HeoreHy 
BUAiIeHO Ta OMMcaHO pi3HOreHeTHYUHi CKafHi AMCIOKaWiMHi cTpykTypH. CKjaqHuM 
AUcIOKawiMHUM CTpyKTypaM OiMIOBMX TOBU BiANOBiAaloTbh AMCNOKaWiNHi yTBOpeHHA, LO 
Bi43HadalOTbcA OaraTONOpAAKOBOIO CTPyKTypHO!O oOpraHi3aliero, BOJIOAiIOTh MeBHHMU 
CTPyKTYPHMMU MapareHe3samMu i HepiBHOMipHHM po3nosis0M AedopMoOBaHOCTi B Mer*Kax 
jaHoro Wpoctopy. Ajo TakKux CTpyKTyp BifHOCATbCA: DJleKcypH, CKlaf,KY, KPHXKOB’A3Ki 
poO3J1IOMH, BTOPHHHi MOHOKiHasi, TeKTOHiYHUH Mesa, B’A3Ki IpoTpysail. 

HeoOxiqHicTb TpoBegseHHA faHWx TeoworidHux poodiT 3yMOBJIeHa He/OCTATHbOIO 
iHTeplpeTaliicto MexaHi3MiB CTAHOBJICHHA Ta NepeTBOPeHHA ACA KyBAaHUX CTpyKTyp, LO 
a€é 3Mory AVIA OibU WMpwOoro po3yMiHHA CTpyKTypHo!l no3suuii CKMOOBUX TOBL Ta HU 
y3arami reosoridHoi 6yfzoBu Kapnar. 

MetTogosoria ZocrtisKeHb. ITpu reonorigHux AOciAKeHHAX TOJIOBHAM YHHOM bya 
BUKOPHCTaHa MeTOAOJOFIA CTPpyKTyYpHO-MapareHeTHYHOrO aHasi3y Ha TeEKTOHOOaliasbHiit 
ocHosi. [liq TexroHodayiamu (T®) po3ymitoTbca npupogsHi pAAM Nopigv, Wo pi3sHATbCA 3a 
CTYNeHAMUM AMCIOKaliMHUx MepeTBOpeHb i3 BAACTHBMMH iM CTpyKTyYPpHMMH MapareHe3aMu. 
KoxkHa TeKTOHOOallia y psi Bi43HadeHOrO TuNy —- We cBoepifHa AMCNOKalilna paid, Aka 3a 
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CyMOIO CTpyKTypHHX, a B MeBHMX BUMaf{Kax i peYOBHHHUX O3HaK, BiqoOOpaxKae BiAHOCHY 
iHTe€HCMBHiCTb AMCIOKaWiMHUX NepeTBOpeHb Nopif, 3a AeCATHOaMbHO!W IKaJ010, a TAKOHK PT 
YMOBH Ta peosoridHi BACTMBOCTI CepexOBULIa (/yKienko ma in., 2018). 

TlepBuHHa eni3z0Ha, y MexKax AKO POpMyBaJINCA ONMCaHi CTpyKTypH, We ocafoBi Ta 
MarMaTOreHHi cCepe/OBMlla, Ae AMCIOKaWiMHi MepeTBOPpeHHA Opi peasli3y!OTbcA 3a 
TeMMlepatyp, WO He MepeBHIyIOTh KiHeMaTHYHHM TepMaJIbHUU Mopir, a TaKO%K 3a y4acTi 
ceAMMeHTOreHesy Ta TiToreHe3y. UA CTpyKTypHO-peovloridHa yMOBa NOAiAETBCA Ha YOTHPU 
niq30Hu: cesqMMeHTaliHy, WiareHeTHYHy, KAaTareHeTHYHYy Ta MarMaToreHHy (/lyKieHko ma 
in., 2015). Y mMexax nlosirony pooiT AocaifKyBaHi CTpyKTypH, rOJIOBHUM 4MHOM, BiHOCATBCA 
4O KaTareHeTHYHO! CTPyKTypHO-peoOJIOri4HOl YMOBH, XapaKTePHO!O PHCO!O AKO! € OCaOBi 
cepeJOBUIIa, We AUcNoKaliHHi NepeTBOpeHHA BiAOyBalOTbCA MapasiebHO 3 KaTareHe3om. Y 
wit nigq3oHi fedopMayid MmpoxogquTb 3a yu4acTi MepeBaxKalOuHX KPHXKHX Ta 
KPUXKOIMIaCTH4HHX MexaHi3MiB. 

OTpuMaHi pe3yibTaTH. Y mexax ckHOoBux KapnaT KpHXKONacTH4uHa TeKTOHiKa 
IIpOABIeHa JOCHTb YaCTO B 30HAX HaCyBy OKpeMMX CKHO a6oO B MaculTabi OKaJIbHUX 
pO3pHBHUX NopylieHb, Wo 10 cyTi € dparMeHTapHo!w YacTHHOW NMepuioro. Aedbopmayii 
@iWOBUX yTBOpeHb HepifKO BiAOyBaJIMCA B KiJIbKa eTaMiB 3i 3MiHO!IO BEKTOPiB Hallpy»KeHb 
Ta MNOBHHM a60 YaCTKOBHM pyHHyBaHHAM MepBMHHUX CTPYKTyp, WO ycKlafHWwe ix 
iHTepnpetayiro. Iliq ywac NombOBMX pooiT BUAiIeHO Ta focuisKeHO- HacTyHHi- ckKyiaqHi 
reosloriuHi CTpyKTypH: cKayyacTi dopmMu, MeTadleKcypU, KPHXKOMAaCcTHYHI poO3JIOMH. 
Po3rJidHeMoO Ix JeTaJIbHiMe. 

Ckaaduacmi gGopmu. CKaadku eonouinna. Jjanuit TUM cKNayoK ciocTepiraeTBcaA y 
TOHKOWAapyBaTOMy JIiMIOBOMy CepefOBUMi 3 MepeBarKatouol aprisiTOBOIO KOMNOHEHTOW. 
Po3sMipu TakKHxX yTBOpeHb He MepeBulllytoTb MepwiMx MerTpis. Ix renesuc mpuypoyeHo 70 
NO3MOB9KHbOrO KOB3aHHA Ta 3MIUJeHHA WapiB MbK ABOMa MNOpiBHHHO XOPCTKAMU 
MapaJieJIbBHAMH MOBepxHAMH (puc. 1, A). TakuMu NOBepxXHAMH € Ti K OimoBi TOBLI, ae 3 
OiJIbIIOIO NOTYKHICTIO a6O NIpMCyTHicTWO NicKOBUKiB. OcTaHHi BUCTyMatioTb y posi *KOpCTKOi 
OCHOBH, THM CaMUM AepopMyt0O4N TOHKOLMapyBaTi NOposH. 





PucynHok 1. PizHozeHemuuni cKnaaduacmi ymeopenua. A - ckKAadku eonouinHs (c. Tyxaa), 5B - 
HenpdaeusbHi cKNadKU no ap2zinimam, WoO yméeopusAUcA 3a yuacmi enpoeadzceHHA wapy 
nickoeuka (c. pe6enie), B- o62opmyroui cKnadKu, wo gopmytombca npu HamomyeaHui 
naacmie apzinim-aneeponimie Ha nickoeuk, sku o6epmaembca HaeKoNO e/acHoi oci 
(c. 'pe6enia). 


Henpaeunbui cknaduacmi dopmu. JocuTb YacTO B WWaCTHYHMA aprisiToBuu cyOcTpatT 
NOTpaliaAloTh NOTYKHI wapu (30-50 cm) nickosuKis. We BigOyBaeTbca B pe3yJIbTaTi 
@OpMyBaHHA He3HayHHX KPHXKOMMAaACTHYHHX po3JIOMiB 3 aMIITyAO10 NepeMiljeHHA Nepwuii 
MeTDH, AKi NOpyllytoTb OAiWoBi TOBLi 10 BepTHKasi THM CaMHM CIIPHAIOTb NOTpaliAHHIo 
OiJIbI B’A3KHX Y MeHI B’A3Ki NOpoAH. CklaKOYTBOpeHHA B JaHOMYy BUMasKy MOACHIOETLCA 
THM, WO NiCKOBHKH, NOTpalAlouH B WacTHYHHH, Oimbuo010 Miporo aprimiToBMu cyOcTpat, 
3MiHIOIOTb HOroO WIBUAKICHi, B’A3KiCHi XADAKTePHCTHKU Ta THCKM, THM CaMMM TaJIbMy!1OuH 
YaCTHHY MatTepiasly. Y pe3yIbTaTi TAaKHX MpoleciB TOHKOMWapyBaTi apriJiTH 3iLTOBXYIOTbCA 
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i3 MaCHBHMM MiCKOBMKOM, IO NpH3BOAMTb AO ix 3MMHaAHHA Ta POPMyBaHHA HelpaBuJIbHOl 
ckjlaguactocti (puc. 1, b). Bignosiquo cryninb AebopMoBaHoctTi nopiz, B TaKMX 30HAaX 3HAYHO 
30inbuyeTbca i BiqnoBigae TO V. 

O6zopmyroui _cKAadku. JjaHMM CTpyKTypHHM THN € pe3yIbTaTOM «HAMOTYBaHHA» 
apriJiTOBMx WiacTiB Ha NMoMmepefHbO po3JiHOBaHi Ta YaCTKOBO OKaTaHi MiCKOBHKU B 
AMHaMiy¥Hux yMoBax (puc. 1, B). 3a cBOIM 30BHiMIHiM BUrJIAJOM BOHM TosiOHi WO CKaOK, 
€MHO!O IX BiAMIHHICTIO € Te, WO B AApi 3HAaXOAUTHCA TiO OKpyrsi0i MopMu No NepHMeTpy 
aKoro i BifOyBa€TbcH BHTMH MTiacTip. CaM BHrMH € MOXiJHOIO KPUXKOMaCTHYHUX 
AedopManit. Kpuxka KOMMNOHEeHTa MpefACTaBsIeHa NOMepeYHHMMU TpilljMHaMU BiApUBYy, WO B 
AKICHO-KiJIBKICHOMY aCII€KTi KOHTPOJIIOETBCA AK PCYOBHHHMM CKJIafOM BUrHYTHX IacTiB 
Tak i fiaMeTpoM camoro NickoBuKa. [ItacTH4HiCTb 3yMOBeHAa TOHKOMapyBaTHMu 
CNaHUIOBATMMHM apriviTfaMH a NosekyfW apriwiTM30BaHHMM YTAMHaAMM, KOTpi 3aTHi 
3MiHIOBaTH MopMy 6e3 BTpaTH CyLiJIbHOCTI, MOBTOPIOIOUH KOHTYpH cycigHix Ti. 

Kpuxkoe’a3ki po3jomu. /J\aHi cTpyKTypH JOCHTb YacTO QiKCylOTbCH B MexKax 
AOcNiypkKyBaHOl TepHTopil. OAMH i3 TaKHX PO3JIOMiB 3aKaPTOBAHO Ta OMMCaHO B OKOJIMIAX 
c. Kocmay B pycai p. IlicrmHKa. TyT B KopiHHomy BifCIOHeEHHi MpHcyTHiM KpuxKoB’A3KHu 
po3JIOM, WO NOpyllye TOHKO-cepeAHbOpUTMiyHHH OAM, AKMM 3anArae nif, KyTOM 75°. Y 
Me?KaX PO3JIOMY MapKYIOTLCA NIPHpoOsHi PAA 3a CTyMeHeM AMCIOKaWiMHUX MepeTBOpeHs, LO 
€ IpxHMMM HacJliKOM POpMyBaHHA JlaTepaJIbHO! CTpyKTypHOl 30HatbHOcTi (puc.2).-Ha 
AocniypkKyBaHilt AiAHui BUAINeHO KisIbKa CTyMeHiB AedopmMallil, WO po3sKpuBae Ta MOACHIOE 
eTaNHiCTb CTaHOBJICEHHA jaHOi CTpyKTypH. BifHocHa iHTeHCMBHICTb MCOKaliMHUx 
Ilepe€TBOPeHb KOJIMBaeTbCA B MexKAX TD V-VII. B TO V oxpemi miacTu feulo CTOHLIYIOTECA, 
3’ABJIAIOTbCA 30H JiHiMHO! CKagyactoctTi. B T® VI dikcyeTbca po3sAivieHHA WapiB Ha OKpemi 
YaCTHHU, pO3TaCKyBaHHA ix Ha BiAcTaHi 5-10 cM, ale We NpocsiAKOBy!OTbCA TOMOBHI pucu 
eJIEMeHTIB 3aIsraHHA willy Ta HaABHi OKpeMi WinicHi nuactu. B T® VII inTeHcuBHicTp 
Aemopmayii Aeuwjo 30i1buIyeTbCA, WO 3YMOBMJIO NOBHe pyMHyBaHHA NepBHHHO! PopmMu 
3aIAraHHA Nopis, Ta YaCTKOBe NepeMilllyBaHHA NOApoOOseHoro MaTepiasy. Y yi cCTpyKTypHO- 
@aliiatbHii 30Hi Tila NiCKOBMKIB HaOyIM OKpyrvioi, HaniBkKpyroi dopmMu Ta 
HeBNOpAAKOBaHOrO B3aEMHOTO OPicHTyBaHHA. 





Vi Vv VI Vil V 
0, ° \ 
\) () \ 17 \ \\ Y ks i: ¥ 
\g VY \ 19 QO y.* . a a 
. \e lei,0y r ec, Noes cas *\0°- 
IAM \q Q Lage us "0 wg? . 
Cure 8 y <ee ys ® 


—~<—— p. Ilicmunuxa 


PucyHok 2. Kpuxkonaacmuyunutl po3/0mM, wo nopywye gdaAiwoey moewy (c. Kocmay, 
p. [Micmuuka). 


Memaduexkcypu. Taki AucnoKayinHi yTBOpeHHA € NOxiqHHMU MoMepewHoro BUrMHy 
Q@iMIOBUX TOBL Ta HaKJlafeHux Ha HUX AOJaATKOBUX AehopMayit Simbu Ni3HbOro eTaly. 
Ajocniy2kyBaHa TOBIa CKJIafeHa TOHKO PHTMIiYHHM QVJILIOM, WO NpesACcTaBeHuu cipyMu 
cepeJHbO-7,piOHO3epHHCTHMH NMicKOBHKaMH MOTyKHicTIo 5-15 cm, ameBposiramu (40 5 cm) 
Ta aprisiTaMu 4acTO aprisiTH30BaHHMH ryiMHaMH TeMHMX BiATIHKiB. EeMeHTH 3aNAraHHA: 
KyT NaginHHa 35°, aaumMyT nagsinnHa 220°. Jana TOBUIa 3a3Hasia AebopMalihhHux NepeTBOpeHb 
B KiJIbKa eTalliB, WO MpH3BesI0 AO PyMHyBaHHA MepBHHHO! CTpyKTypW Ta yTBOpeHHA 
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rOCTPOKYTHHX yJIaMKOBHX POpM MicKOBUKIB (puc. 3). 

CnoyaTKy @sili0oBa TOBUa XapaKTepv3yBaslacd MapasiesIbHHM 3aJIdraHHAM ii 
CKJlaOBUX Ta NepBHHHMM 3aJIAraHHsM y Winomy (puc. 2, A). Ha apyromy ertani, y pe3sybTaTi 
HacyBHHMXx TporeciB, Jani NoposAN 3a3HaIM AedopMaLifHUx NepeTBopeHb i3 POPMyBaHHAM 
KOJiHONOAiOHOrO BUrHHy, MpwHyomy WiacTM4Ha Maca aprimiTis (aprimiTu30BaHux TMH) 
YiTKO NOBTOPIOE KOHTYPH BHTUHY, a OisIbU MiljHi NiCKOBUKU 3a3HaBaJIM, TOJOBHAM 4YMHOM, 
KpHxKux Aedopmaui (puc. 3, b). OcraHHi xapakTepH3yloTbcA NonmepeyHuMu TpilljwHaMU 
BIApHBy B MiclAX HaHOiNbIIMX BUTHHiB, 10 AKHM B MOfasIblIOMy PO3BMBaJIMCb 3CyBHi 
mpowecu. 
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PucyHok 3. Emanu @opmyeanHa memagaekcypu: A - nouamkoea cmadis; b - koninonodibxuu 
eu2uH wapie; B - pyunHyeaHHa nickoeukie Ha oKpemi uacmunu; 1, 2, 3 - wapu nickoéukie, 4 - 
apzinimoeuu naacmuyHuti cyocmpam (c. Kocmauy, p. Cmaenuk). 


Ha TpeTbomy eran BiqOyaca 3MiHa BeKTOpa Hallpy>KeHb Ta Nepeposnosin amnnitygu 
3MiljeHHA Nopig, (puc. 3, B). Januw mpouec npu3BiB AO NOBHOTO po3sieHHA Ha OKpemi 
610KH MepBHHHUX MiCKOBHKiB Ta YacTKOBOrO ix po30cepefKeHHA, alle 3i 30epexKeHHAM 
cnifziB NMepBMHHO! dopmu. AMniTyfa 3MilJeHHA CTAHOBUTb 61M3bKO 50 cM, xo4a B BepxHil 
YacTHHi BiACIOHeEHHA BOHa ewWjO Oisbia. 3aranbHa 3MiHa BeKTOpa pyxy 3yMOBJIeHa 
YaCTKOBMM pO3BaHTaxKeHHAM JJedopMaliMHux cu Ha eTani (Bb), BTpaTo!o cylisIbHOCTI 
BiJHOCHO B'A3KUX NiCKOBMKIB Ta ix CCOrMeHTYBaHHAM. 

Bucnosku. [lepBuHHa eni3oHa cKMOoBuxX KapnaT BiQHOCHTbCA JO KaTareHeTHYHO! 
CTPYKTYPHO-peoJIOridHOl YMOBH, WO lpefcTaByieHa oOcafOBHM cepefOBHLeM fe 
AUcNoKawinHi MepeTBOpeHHA BifOyBaIOTbCA MapasesbHO 3 KaTareHe3oM. Y wih nig30Hi 
onuvcani cKlaqHi AUCNOKavWiMHi CTpyKTypu PopMyBaJINCA 3a y4acTi MepeBarxkalOuHX KPHXKUX 
Ta KPHXKOMIacCTHYHUX MexaHi3mMis. Kpuxka KOMMOHEeHTa NOMWMpeHa Y BiHOCHO B’A3KMX Ta 
NOTYXHUX Wapax MICKOBUKIB, WO PpyMHyBaJIMcA 3a y4acTi, TOJIOBHAM UHHOM, CKOMIB Ta 
BiApuBiB. OKpeMi Taki Tivla, MOTpalviA}o4uW B MaCTMYHY aprisiTOoBy Macy, NopyllyBasiu 
AMcrapMOoHilto AMHAMI4HOrO CepeAOBULa Ta iHijitOBaIM BAHHKHeHHA CKJIaHUX CTpyKTyp. 
IInacruunictb yedopmaii KOHTpOsOEeTbCA = aprisiTOBOIO KOMMOHEHTOW, dacTO 
aprisiTH30BaHuMH ryinHamuy. IIpuyomy ocTaHHi, OibuI01 Mipor, i PopMytoTb pi3HOMaHiTHi 
CTpyKTypHi dopMu: BUrHHH, CKaqyacTicTb, Apo6seHHA, KiiBaxK Ta in. Ix igenTudikania 
YacTO YHEMOXKMMBJIOETLCA HAKIaJeHHMU TEKTOHIYHHMHU pyXaMH OiJIbI Mi3HbOrO eTally, WO 
3YMOBJIeHO APOOJIEHHAM, po3iH3yBaHHAM Hopi, Ta po3TacKyBaHHAM Ha BifcTaHi NoHay, 
OHH MetTp. IHTeHCHBHiCTbh AedopmMai, 3a AecATHOasIbHOIO IWKaslOloO TeKTOHOdaLil, 
ONMCaHMXx CTpyKTyp He nepeBuLtye VII, a B Ccepes,HbOMy CTAHOBHTp V Sais. 


CnMcoK BUKOpHcTaHhx JpKepe.t: 
JIyKienKo O.I., Bakapuyk CI., Kpapueuko J.B. [2015]. CrpykrypHo-mapareHeTHYHHH aHai3 
(Ha TeKTOHOdaltiasIbHit OcHOBi): MOHOrpadiaz. Ku. 1. Eni3zoua. / O.I. JIlyKienKo, C.T. BakapuyK, 
A.B. Kpapuenko. - K.: BIL, «KuipcbKuii yHiBepcuTeT». — 276 c. 
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(Ha TeKTOHOdaliasIbHi OCHOBi): MOHOrpadia. Ku. 2. Me3030Ha Ta KaTa30na. / O.I. JIyKieHkKo, 
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METALLIC PARTICLES FROM VOLCANICLASTIC FACIES OF MRIYA PIPE 
(AZOV BLOCK OF UKRAINIAN SHIELD) 


Yatsenko 1.G.1, Poberezhskyy A.V.1, Bilyk N.T.2, Bekesha S.M.2, Mukan T.Yu.1 
Stupka 0.0.1 


1[Institute of Geology and Geochemistry of Combustible Minerals of NAS of Ukraine, Lviv, 
yatsenko.ivan1000@gmail.com 
2 Ivan Franko National University of Lviv, Lviv, natbilik@gmail.com 


Several types of metallic particles were discovered in explosive volcaniclastic deposits of 
Mriya pipe at the Azov block of the Ukrainian shield. The compositions of native metals 
have been studied by the SEM-EDS method. Some native-metals_occur_as individual metal 
grains others occur as metal phases included in titanium-manganese-iron-silicate (TMIS) 
spherules and Ti-corundum. From compositional characteristics metals can be divided 
into four different assemblages which include Fe phases (in some cases with the 
admixture of Ti, Cr, Mn, Cu, Ca, Si); Cu-Zn particles; Pb particles with subsidiary Sn, Sb, As, 
Ag, Cu, Zn; Au particles. Empirical evidence demonstrates that all metal particles types by 
their nature can be attributed to the spherule class. The key observation is that native 
metals and their alloys invariably occur as a component of high-reduced mantle mineral 
association (HRMMA) including silicate-metallic spherules, ferosilicides, qusongite (CW), 
moissanite, Ti-corundum, diamond. We consider the origin of native metal substance as 
well as others components of HRMMA as the product of processes that, take place in the 
transitional mantle-core zone. We assume that, under the over-pressured conditions of 
the lower mantle, some metals formed unstable compounds with nitrogen and provided 
an energetic contribution to the formation of kimberlite explosions. 


METAVJIEBI YACTHHKH Y BY IKAHOKJIACTHYUHHX ®ALLAX TPYBKH MPIA 
(IIPHA3OBCbKHH BJIOK YKPAIHCbKOPO IIIMTA) 


Ayenko LT.1, Ho6epestccokuti A.B.1, Binuk H.T.2, Bekewa C.M.2, Myxau T.0.1. 
Cmynkxa 0.0.1 


Introduction. The unique highly-reduced mantle mineral associations (HRMMA) from 
volcaniclastic rocks of kimberlite structures located at Ukrainian Shield, Arkhangelsk, and 
Yakutian diamond provinces have been discovered and characterized in previous publications 
(Yatsenko, 2016). These associations include Ti-Mn-Fe-silicate (TMIS) spherules containing 
iron core; Ca-Al-silicate (CAS) spherules with iron inclusions; magnetite-wustite-iron 
spherules; spherules and spherule-like intermetallic particles; the suite of oxygen-free 
minerals including diamond, moissanite, qusongite (WC); mantle corundum with inclusions of 
Fe, Si-Fe, Si-Ti-Fe, TiN (osbornite), TiC (khamrabayevite), TiS (wassonite). Here we present 
the results of studying of metal particles from volcaniclastic facies of the Mriya lamproite pipe, 
located on the Priazovsky block of the Ukrainian shield. 
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The problem statement, analysis of published data. Our previous studies have 
shown that HRMMA and native metals in particular are a common component of kimberlite- 
like rocks. Nevertheless, analysis of the published data showed that this phenomenon is very 
poorly studied. Different types of metal films (Fe, Ni, Pd, Au, Ag, Pb, Sn, Sb, and their 
intermetallic alloys) on the surface of a diamond from Middle Timan were studied (Makeev, 
Fillipov, 2010). Mantle corundum with inclusions of osbornite (TiN), iron silicide, and the Ti- 
Al-Zr compounds was first described by V.I. Tatarintsev and his colleagues in kimberlite 
breccias of the Western Azov region (Tatarintsev et al., 1987) 

With regards to the composition, as well as the formation conditions, HRMMA shows no 
affinity to the host kimberlites. Varieties of HRMMA components also show no relationship 
with each other. We suppose that the origin of the primary HRMMA is likely to be related to 
the transitional mantle-core zone (layer D") i.e. areas where extremely reduced conditions 
with very high temperatures exist. If the proposed interpretation is correct, then HRMMA may 
provide novel clues to understanding the architecture of the Earth and the processes that took 
place in the lowermost mantle. However, at the moment, the origin of the HRMMA and native 
metals is not clear. Thus, the study of metallic phases from the Mriya pipe is important with 
regard to inferring the original nature of HRMMA and the processes that accompanied the 
formation of kimberlites. 

Sampling and analytical procedure. Metal grains were hand-picked from heavy 
mineral separates using the binocular microscope. The composition of metallic particles was 
determined by the SEM-EDS at the Ivan Franko National University of Lviv. Electron 
microscope REMMA-102-02 with energy dispersive spectrometer EDAR has been used. 

Results and discussion. Particles of native metals take a variety of forms, such as 
spherical, plastic-shaped, melted, tears-drops shaped, rod-like, scale-formed (Fig. 1). 
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Figure 1. Microphotographs and BSE images (b, d, f, h, j) of metallic particles from a Mriya pipe: 
a-d - particles where Pb is the dominant component;k-o — Cu-Zn particles. 
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Table 1. Composition of metal particles from the Mriya pipe shown in Figure 1 (wt.%). 
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Lab. No the Fig. 1 No Ti Fe Cu Zn Sn Sb Pb Total 
KAR3-34 a,b , |= = = . 5 — | 100,00 | 100,00 
IYM1-12 cd Df a = e 7 — | 100,00 | 100,00 
F725? e, f a hz = = a . — | 100,00 | 100,00 

4 |295| 313 | 359/| - - | 7,25] 83,08 | 100,00 
va? gh = 1 = : = Z = — | 100,00 | 100,00 

6 |= Z 7 - |100,00] - — | 100,00 
KAR3-34 Lj 7. ie = 5 - | 2855 | - | 71,44 | 100,00 

8 | —- |3042/ — = | eos7 | = — | 100,00 
IYM1-23 k : ==an65:97.|34,03| — Z — | 100,00 
KAR2-7 I | 087 | 6420 aaee| - 2 — | 100,00 
IYM1-25 m \ - |8460/ 15,40). = 7 — | 100,00 
IYM1-31 0 ab - | 66,33 | esa B Z =) | 100300 
IYM1-33 n a s 156,93 | Bo B 4 ~ | 100,00 








As suggested by empirical investigations and experimental modeling, the formation. of 
appropriate particle shapes is influenced by the physical properties of different metals. Grain 
size ranges from fractions of a millimeter to several millimeters. The assemblage of native 
metals particles can be divided into those that form individual grains (Fig. 1) and those that 
are inclusions in non-metallic phases. The last ones are segregation of native metals in silicate 
spherules (Fe cores and fine-dispersed spherical inclusions) and mantle corundum (Fe, Fe-Si, 
Si-Ti-Fe). The assemblage of individual metal particles can be divided into two main types. 
The most common are Pb particles, which may contain Sn, oxides of Pb, Sn, Sb, and cerussite 
(Fig. 1, a-i). The second type is Cu-Zn particles (Fig. 1, k-o). Most of the studied Cu-Zn particles 
have a composition that corresponds to the tongxinite (Cu2Zn). Peculiar pyrite and wustite 
particles (Fig. 2) have been identified that are quite similar to metal particles in shape and 
often have an aphanitic and bubble texture. In most cases, metal, pyrite, and wustite particles 
tend to form spherical and melted shapes. 














—eeeeeeyeyeyoy———ey—eEeEeEeEEeeeeeeee 
Figure 2. Microphotographs of pyrite (a) and wustite (b) spherule-like particles from a Mriya 
lamproite pipe. 
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This observation indicates that they, like silicate spherules, were formed from a melt 
that solidified in a fluid environment. Pb-Sb-Sn spherules, silicate and Fe-bearing one have 
been described in kimberlite at Catoca pipe, Angola (Shafranovskiy, Zinchenko, 2010). The 
finds of metal films ((Fe, Ni, Pd, Au, Ag, Pb, Sn, Sb) on diamonds (Makeev, Fillipov, 2010) 
indicate a close relationship between the formation of diamonds and native metals. A.E. Lukin 
suggests that native metals from the sediments were originally formed in super-deep 
conditions at the base of the lower mantle (Lukin, 2006). F.V. Kaminsky believes that 
diamonds with inclusions of native metals are deep-seated varieties that originate from the 
lowermost mantle (Kaminsky, Wirth, 2017; Kaminsky, 2017). We support the proposed 
concepts and assume that the origin of HRMMA is likely to be related to the transitional 
mantle-core zone (layer D") i.e. areas where appropriate extremely reduced conditions with 
very high temperatures existed. 

The found of unexpectedly high nitrogen content in the HRMMA is important with 
regards to confirming its super-deep nature (Bratus et al, 1987; Yatsenko et al, 2012). It is 
recognized that the bulk silicate Earth is depleted in nitrogen and the main reserves of 
nitrogen are concentrated in the core. This may explain the presence of chalcophile native 
elements such as Cu, Pb, Zn in the HRMMA. According to Le Chatelier's principle, under over- 
pressured conditions, these elements must form unstable explosive compounds with nitrogen 
(nitrides). These compounds can break through to the shallow levels with the C-H-N fluid-and 
then explosively decompose. These can trigger explosive processes and contribute to the 
evolution of kimberlite magmatism. 

Conclusions. In volcanoclastic rocks of Mriya pipe, metallic phases were found that 
form individual particles (Pb, Sn, Sn-Pb, Sb-Pb, Zn-Cu) and spherical liquation segregations in 
silicate spherules and corundum (Fe, Fe-Si, Si-Ti-Fe). Metal particles as well as some sulfide 
and wustite ones were formed in the same way as silicate spherules, i.e. spraying the 
substance in the fluid environment. We attribute particles of native metals, pyrite, and wustite 
to a specific type of spherules, which are a component of the HRMMA. According to our early 
concept, the association could have formed in the core-mantle transition zone. We propose a 
model for the formation of particles of native metals. According to this model, metals 
accumulated in the form of nitrides and hydrides in the lower mantle, then breakthrough with 
the C-H-N fluid to a shallow level and explosively decomposed. The penetration of such super- 
deep fluids contributed to the evolution of explosive mantle magmatism. 
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KOMILVIEKCYBAHHA MIHEPAJIO‘O-FEOXIMIGDHHKX, JIITOJIO“O- 
NETPOrPA®IGHHX TA TEO®ISHOHAX METOZIB Y 
MOJEJIFOBAHHI IIPOWECIB YTBOPEHHA KOPHCHAX KOTMAJINH 


YJIbTPAOCHOBHDbIE KCEHOJIMTbI B HAKEJIEHOCHbIX HOPATOBbIX HHTPY3SHAX 
IOrO-BOCTOKA BOPOHE/KCKOTO KPHCTAJVIMYECKOrO MACCHBA 


Bouapoe B./. 


Boponexcckuul Tocydapcmeenuolu yHueepcumem, Boponesxt, Poccus, 
juliia.bocharova@gmail.com 


The petrographic and geochemical characteristics of ultramafic xenoliths in norite 
intrusions of the nickel-bearing region are presented. The main focus is on the similarity 
of ore-forming phases in ultramafic and norite rocks, which makes it possible to assume a 
single source of ore-forming substance. 


ULTRA-BASIC XENOLITES IN NICKEL-BEARING NORITE INTRUSIONS OF THE SOUTH- 
EAST OF THE VORONEZH CRYSTALLINE MASSIF 


Bocharov V.L. 


VW3yyeuve BeljeCTBeHHOrO COCTaBa NOpO/| KCe€HOJIMTOB M3 HUKeJIeHOCHbIX (E/laHb, 
Eka) HHTpy3Hu, a TakxKe MHTPY3MBHbIX TeJI C peAKOM cyJIbOUAHOH MUHepasiM3alven WIM 
MOUTH JIMWeHHOH ee (Tpouykaa, PomaHoscKas, HosonoKposckaa, bopo3qMHoBcKaa) 
OCHOBbIBaJIOCcb Ha MMKPOCKOMMYeECKHX MUCCIeOBAHHAX, aHHbIX XMMMYeCKOTO HU 
MUKpO30HAOBOLO aHaJIM30B TOpHbIxX NOpOA A MMHepasioB. B HOPUTOBbIX HHTPY3HBHbIX TeslaxX 
KCEHOJIMTbI YJIbTPaOCHOBHbIX MOpOf, BCTpeyeHbI B KepHe CKBa2%KHH MpaKTM4YeCKH Ha BCeX 
riyOuHax, HaYMHaA OT JOKEMOPHUCKON NOBepXHOCTH NO NoposaMu ocafo4Horo Yexvia (Ha 
ryOuHax 200 - 300 M) Ao MakKcHMasIbHOrO BCKPbITHA OypeHHeM KpyTO Ma/laroljux 
YHTpy3Hi (ry6uHa 700 - 1230 M). 

PacnipeyesieHve KCeEHOJIMTOB B AHTPY3MBHBbIX Teylax KpahHe HepaBHOMepHoOe. 

Ilo xHMMYeCKOMY HM MMHepasIbHOMY COCTaBY KCCHOJIMTbI paciipefesIMIMCcb Ha 
ciegyrouyMe Tpynbl Mopog: AYHUTbI, aNOAyHHTOBbIe CepleHTHHUTHI; NepHAOTUTHI, 
alonepHAOTHTOBbIe CepNe€HTHHUTHI; NMPOKCeHUTHI, aNOMMPOKCeHUTOBbIe CepleHTHHUTHI. 
KceHOJIMTbI B HOPHTaX MMeIOT OObIYHO OBaJIbHy!O UWJIM OKpyrytyio dopmy. Pa3meppbl ux 
BapbupyloT OT 1 Ao 3 cM B HonepeuwHuke. CrelleHb H3MCHEHHA KCEHOJIMTOB yJIbTpaMaPUTOB 
3aBUCUT OT COCTaBa HCXOAHOM NOpOsbI UM riyOMHbI MX NepBUYHOrO Z3aeraHHA. KceHOJIMTHI 
ONMCbIBAeMBIX THNepOa3HTOB MOrJIM My4lle COXpaHHTb CBOM NepBMYHbIA OOJMK U 
MMHepaJIbHbI COCTaB, YEM BKJIOUeHHe FIyOMHHbIX 30H. BepoATHO, 3TO IpaBOMepHO H JVIA 
APyrUx THNOB ropHbix nopog. UTO KacaeTCcA yJIbTPaOCHOBHbIX NOpPOs, B KCEHOJIMTAX, TO OHH B 
OO/IbUIMHCTBe Cily4aeB ipeBpalljeHbl B MeTaCOMaTHYeCKH M3MeHEHHbIe OOPa30BaHHA — 
MeTacoMaTHTBI. B 3TOM cCulydae Hafex*KHbIM KPUTepveM onpeyesteHua POpMalMOHHOrO THNa 
ABJIAeCTCA COCTaB HaHOoslee YCTOHYMBOH MUHepasIbHOHW da3bl — XPOMIINMHEJIMAOB, 3epHa 
KOTOPbIX IIPHCYTCTBYIOT IpaKTHYeCKH BO BCeX IIPOCMOTPeHHbIX OOpa3llax yJIbTPaOCHOBHbIX 
nopoy. AHasIM3 COCTaBa XPOMIUMMHEIMAOB YJIbTpaOCHOBHbIX KCEHOJIMTOB NOKa3aJ1, 4TO 10 
pAay OlpefesiAloWlMxX KOMNOHEHTOB OHH OJIM3KH WJIM TORKAECTBEHHbI C COCTAaBOM 
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XPOMIINIMHeJIMAOB BO BMellalOWMX HOPUTaX HW KOMATHMTAX, HO He CONOCTABMMBI C COCTaBOM 
XPOMUIMHHeEJMA0B B YrvnepOa3suTax toro-BocTOKa BopouHexkcKoro KpHcTasviIMyecKoro 
mMaccuBa (Ilnakcenxo, bouapoe, ®ponoe, Monexcaeea, 1985). 

B OTHOWeHHM APyrHxX NOpOAHbIX py KCeHOJIMTOB, He COepKalljMx MepBUIHbIX 
YCTOHYMBbIX MMHepaIbHbIx a3, ONpeeIAIOWIMM OCTaeTCH XMMM4eCKHH  COCTaB, 
OrpaHH4uMBalolyuu Npefesl yCOBHOCTUM NepBHYHOrO NeTpOoTHTa. 3aMeTHM, UTO KCCHOJIMTHI 
radOpoufoB, KOTOpble Ip MeTaMOpOu3Me AOJDKHbI COXpaHHTb CBO MepBUYHble MpH3HakuH 
yulle, 4EM WAbTpaMaQuTbl, He BCTpeyeHbI B HOPUTOBBIX HHTpy3HAX. 

HywxKe MpvBOAMTCcA NeTporpapuyecKad XapaKTepHCTHKa KCeHOJIMTOB, IIpH 3TOM 
BHayasle XApaKTePH3Y!OTCA YJIbTPaOCHOBHble NOPOAbI OT HaMOOJIee MarHe3HaJIbHbIX K 6ovlee 
OCHOBHBIM. 

1. AyHUTHI, aosyHUTOBbIe CepleHTHHUTHI. 
Ilo cremeHH H3Me€HEHHA YAbTpaMaQuTb! B KCeHOJIATAX YCJIOBHO MOX%KHO pa3jeIMTb Ha TPH 
rpylllbl He3aBHCHMMO OT IpHHafiexKHOCTH UX K NeTPOrpapuyecKMM pa3sHOBUAHOCTAM: 
1) Topogbi c oTyeTmMBOH MepBuYHOH CTpyKTypoHh WU YaCTHYHO COXpaHHBIUIMMMCA 
He€H3MeHEHHbIMH MepBHYHbIMM MMHepasiaMy; 
2) Meramopduyeckue aHasiorM C TceBAOMOpOHON CTpyKTypow uM peAKMMH peJIMKTaMU 
Nle€PBUYHbIX MHHepaioB; 
3) Wopogpn c bparmMeHtamu ceBAOMOpOHON CTpyKTypbl- JIM HOJIHOCTbIO-HJI-HOJIHOCTbIO 
yTpaTUBIlUIMe NepBH4IHbIle MU PeMKTOBbIe IpH3HaKu. 

KceHOJIMTbI MeTaCOMaTHYeCKM H3MeCHEHHbIX OJIMBMHOBbIX NOpOA OOJafaioT, XOTA U 
pe4Ko, 3aMeTHO BbIpaxKeHHOH ICceBAOMOpdHOH CTpyKTypow usHM ee dparmMeHtamn. 
IIceBqomMopdo3bl BTOPHYHbIX MHHEpaJIOB MOJIHOCTbIO BOCIPOH3BOJAT POPMy OJIMBUHOBBbIX 
3epeH, a B COBOKYNHOCTH — NaHHAMOMOpOHy!l0 NepBU4Hy!O CTPyKTypy MCxXOJHOM Nopospl. 
TlocneqHAA, OfHAKO, MOrla MpHHafviexKaTb KaK MWHTpy3HBHOMYy (fAyHUTy), Tak HU 
3Ppy3HBHOMy (KyMyJIATHBHOMy KOMAaTHMTy) MarMaTuyecKoMy oOOpa30BaHHH. lA 
yUpouleHHA M3MeHeEHHbI€ OJIMBHHOBbIE OpOfbl $Ha3BaHbl allOJyHATOBbIMU 
MeTacoMaTHTaMH (®pou.oe, bouapoe, Yepuoiwoe, 1986). 

Ilo xumuyecKomy cocTaBy OOOrallleHHble OJIMBHHOM HOpOfbl OTJIMYAIOTCA BbICOKOM 
MarHe3HaJIbHOCTbIO 110 CpaBHeHHW C cofjepkaHvem Mg B Apyrux yAbTpaMagutax (Tabu. 1). 

Ta62nua 1. Xumuueckuit COcTaB AYHHTOB 

































































KommoHeHrTBI, Homepa npo6 

Mac. % 1 2 3 4 5 
Si02 43,77 44,05 43,92 43,56 43,23 
TiO2 0,42 0,38 0,30 0,70 0,70 
Al203 1,64 1,57 1,76 1,54 1,57 
Cr203 0,24 0,27 0,20 0,25 0,25 
Fe203 2,04 2,63 2,46 

FeO 5,60 5,37 5,08 ate une 
MnO 0,18 0,12 0,20 0,09 0,09 
MgO 37,82 37,64 36,52 38,04 37,68 
CaO 1,92 2,40 2,66 0,86 0,86 
Na2O 0,18 0,20 0,20 0,05 0,05 
K20 0,33 0,28 0,40 0,19 0,19 
P205 0,12 0,08 0,20 0,03 0,02 
SO3 0,68 0,72 0,89 --- --- 
Ni 0,14 0,16 0,10 0,13 0,13 
Co 0,02 0,03 0,03 0,01 0,01 
Cu 0,04 0,02 0,02 0,006 0,007 
Cymma 94,38 95,37 95,29 94,63 94,90 




















IIpumMeuanne: XuMu4YeECKHe aHaJIN3bI BbIMOIHeHbI B JaGopaTopuu NucTutyta reonornu BopoHexckoro 
yHMBepcutTeTa 6e3 3KCIMepHMeHTaJIbHOrO oOllpefseseHHA TOTepb pH MpoKasIMBaHHW, MO3ITOMy CYMMbBI 
KOMMOHEHTOB 3aHMKeHBI. PacdeTHOe KOJINYeECTBO NOTepb Mp MpoKasIMBaHUH cocTaBUsO 5,05%. 
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2. IlepufOTUTHI, alonepHAOTHTOBbIe CepneHTHHUTHI. 
B 9Ty rpyniy oObeMHEHbI B pa3sIM4HOH CTeNe€HH U3MCHEHHbIE YIbTPaOCHOBHble MOpo/pl, 
KOTOpble 110 KOJIMYeECTBEHHOMY COOTHOLEHHIO OJIMBMHAa HW NMPOKCeHOB HJM MCceBAOMOppo3 
110 HAM BTOPHYHbIX MMHepaJIOB COOTBETCTBYIOT: 
1) OTHOCUHTeJIbHO Cia60 H3Me€HeEHHbIM TepHAOTHTaM C yCTAaHOBJIEHHOH MepBHYHOU 
CTpyKTypou; 

2) AnonepuAOTHTOBbIM CepleHTHHUTaM C NceBAOMOPOHOH CTpyKTypou. 

TlepHA0TUTbI TO BOCIIpOH3BeeEHHOMy MMHepaOrMyecKOMy COCTaBy OTBe4alOT 
rapuOyprutam (uu NeplomuTaM), PJIOTONMTOBbIM, POroBO-OOMaHKOBbIM 4 QJIOrONHT- 
PpOroBooOMaHKOBbIM Pa3HOBHAHOCTAM. PopMallMOHHaA MpWHaexKHOCTb MepHAOTHTOB U 
Ceple€HTHHUTOB KCCHOJIMTOB HE MOXKET YTBEpKAaTbCA OMHO3HAYHO NO NeTporpapuyecKkuM U 
OOWJMM XMMHYeCKMM COCTaBaM IPM CpaBHeHHH C U3BeCTHbIMM B perMoHe rMnepba3svTaMu 
(Yepnviwoe, bouapoe, Ppooe, 1981). 

JleplOJIMTbI BbIAeAIOTCH MepBHYHOM YTHNMAMOMOpdHOH cTpykKTypoH. OMBHH 
YaCTH4HO COXpaHHWJIcA cpefM ero MarHeTHT-XpH30THJIOBbIX TICeBAOMOpdo3, TaK?Ke KaK 
OPTONMPOKCeH B MaCcce OTaJIbKOBaHHbIX KPHCTaJVIOB. PeJIUKTbI KJIMHOMMpOKCeHa BbIABJICHbI 
B TaJIbK-TPpeMOJIMTOBbIX TICeBJOMOpmo3ax. Ha KOHTaKTe KCeHOJIMTa C. BMeLalOllMMu 
HOpHTaMH pa3BHTa  y3KaA OTOpOUKa, COCTOAIWad U3 CTONOYaATbIX KPHCTaJJIOB 
OpTONMpoKceHa C BpOCTKaMH OHMOTHTa MU TpescraBsAlowjad Cobo —KOHTaKTOBO- 
peaKIJMOHHbIe OOpa3z0BaHHA. 

[apyOyprurbi uMerwT runugzMomopduyw cTpyKtypy. BropHyuHbie MHHepavibl pa3sBUTbI 
110 OJIMBUHY, NMPOKCHHOBaA YaCTb NOPOAbI OCTaeTCA NOYTH He 3aMeLleHHON. OHaKO B 
alOOJIMBUHOBbIX MCeBAOMOpo3ax BbIeAIOTCA fBe MapareHeTHYeCKHe accolMalyu: 
paHHee MarHeTHT-HAAMHICTUTOBaA, WU MO3AHAA, TPMMOJIMT-TaJIbKOBad MporpeccHBHOu 
CTagqMuW MeTacoMaToO3a, YaCTHYHO 3aTPOHYBIUIaA MU OPTOMMpoOKceHbl. BaxKHO OTMETHTh, ITO 
OTHOCHTeJIbHO XOPOWO COXpaHMBIHeca TaplOypruTbi B KCeHOAMTAX BCTpeyeHbI B HOPUTAaX 
WeHTpayibHOM YacTH EaHcKOrO Cy/bQUAHOTO Me/\HO-HMKeseBoro MeCTOpOKAeHHA 
(Ta6s. 2). 

Ta6smua 2. XAMHM4eCKHH COCTaB HepHAOTHTOB 






























































KommloHeHTbI Homepa npo6 

Mac. % 1 2 3 4 
SiO2 44,82 56,34 50,94 54,19 
TiO2 0,27 0,30 0,25 0,11 
Al203 4,75 3,92 1,76 1,97 
Cr203 0,19 0,20 0,40 0,11 
Fe203 4,60 0,54 6,72 

FeO 6,88 9,03 5,22 aia 
MnO 0,17 0,08 0,04 0,02 
MgO 24,14 26,93 26,93 26,92 
CaO 4,72 1,60 1,60 0,12 
Na20O 0,35 0,20 0,20 0,00 
K20 0,22 0,60 0,10 0,02 
P205 0,10 0,27 0,22 0,02 
SO3 0,46 0,04 2,28 -- 
Ni 0,20 --- 0,80 0,04 
Co 0,01 --- 0,03 0,01 
Cu 0,01 --- 0,02 0,00 
Cymma 95,12 96,60 99,62 97,91 




















IIpuMeuanne: XuMu4YeECKHe aHaJIN3bI BbIMOIHEHbI B JaGopaTopuu NucTutyta reonornu BopoHexckoro 
yHMBepcutTeTa 6e3 3KCIMePHMeHTaJIbHOrO OllpeseseHHA TOTepb pH MpoKasIMBaHHW, MO3ITOMy CYMMBI 
KOMIOHEHTOB 3aHMKeHbI. PacdeTHOe KOJIMYECTBO NOTePb MPH MpOKaJIMBaHHH COcTAaBHIO 4,35%. 
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3. I[MpokcuHuTHl. 

B  3aBHCHMOCTH OT MHHTeHCHBHOCTH W3Me€HEHHA KCeCHOJIMTOB  BbI,eJIAIOTCA 
pa3HOBHAHOCTH MHpOKCeHUATOB, COXpaHHBIUHxX MepBHYHy!IO WIM mceBsOMOpdHyt0 
CTpyKTypbl, cofjepKaljve Toposoobpa3syroljMe MMHepaJibl WM TOJIbKO UX PeJIMKTHI B 
iceBAOMOpdo3ax, a TaKxKe allOMMPpOKCe€HUMTOBbIe Me€TACOMATHTbI MpOcToro UM 30Ha/IbHOrO 
CTpoeHHA, TpWHafiexHOCTb KOTOpPbIX K JjaHHOM Tpynme nopos onpesenaAetTcaA m0 
TapareHeTHYeCKHM aCCOWMalWAM HOBOOOpa3OBaHHbIX MMHepasioB. OOWMM AIA BCeX 
IMPOKC€HUMTOBbIX KCeHOJIMTOB ABJIACTCH MpOABJICEHHe KOHTAKTOBO-peaKIHOHHbIX 
IIpH3HaKOB B3aMMO/JeHCTBHA C BMelalOWIMM HOPHTOM, CO CTOPOHbI KOTOporO 4aCTO 
BbIpaxKeHa J[MPeKTHBHaA TeKCTypa (OpHeHTMpOBaHHOe COriacHO KOHTypy KCeHOJIMTa 
pacnojowKeHve y/VIMHeHHO-IIpH3MaTHMYeCKHX KDPHCTaJIOB WiarMOKla3a UW WiacTHH 
6MOTHTa), OTparxkKaloljad pe3syibTaT KPHCTaiM3allMH paciiaBa BOKpyr TBepforo 
BKJIIOUeHHA. 

IlapareHesvcbl BTOPHYHbIX MMHepasIOB oOpefesAIOT B WeNOM MporpeccHBHyto 
HallpaBJICHHOCTb H3Me€HEHHA MMHEepasIOrMyecKOro COCTaBa KCEHOJIMTOB, XOTA B HEKOTOPbIX 
OOpa3ljaxX MMpOKCeHHTOB COXpaHWJIMCb )peJIMKTbI CepMeHTHHOBbIX MMHEepasioB, 
CBUJeTeJIbCTBYIOWIMe O AOKCEHOJIMTOBOM perpeccHBHOM cTaqvu MeTamMopdu3Mma 
NPpMBbIYHbIX Nopos. Huxke IPHBOAMTCA XapaKTepHCTHKa pasHOBUAHOCTeH MMPOKCeHUTOB. 

Be6OcTepuT mpescTaBseT COb010 ABYNMpOKCeHOBbIN 6e30/IMBUHOBbIN- yJIbTpaMaguy. 
Tlopoga MesKo3zepHuctaa (0,5-1 mM) NaHuAMOMOpmHOM cTpyKTypbi. Pacnpejenenue 
M30MeTPHYHBIX HM ONHM3KHX NO pasMepaM HAMOMOPOHBIX KPHCTaVIOB poMONYeCKOrO U 
MOHOKJIMHHOrO MMpoOKceHa paBHOMepHoe. XapakTepHoe VIA MarMaTH4YecKMX TOpoy, C 
paBHOBecHOH KpucTalMsaynenw. KaMHOMMpOKceH AMONCHAOBOrTO pAfa CcOXxpaHHJIca 
He€H3MeHEHHbIM, a OPTOMMpOKCceH B pa3JIMYHOM cCTeleHH TpeMOJIMTH3HpoBaH. B 
MHTeEpCTHMWMAX NMPOKCeHOBbIX 3€peH HAaXOJATCA CyJIbOUAHbIe M MarHeETHTOBbIe BbIAeJIeHHA. 
ConepskaHve MarHeTHTa BO3pacTaeT B MPHKOHTAKTOBOM 30He, rye NpOABsIeHa M CiabaA 
ONaWATH3al|HA WMpOKCeHOB. 

BcTpeyaloTca pyfHble pasHOBUAHOCTH BeOCTepHTOB, IIpeBpallleHHbIX B METACOMATHTHI 
C 30HAJIbHbIM CTpoeHveM. B HHX NOABJIAeTCA CyIbpuAHAA KaeMKa, 3a KOTOPOH K WeHTpy 
KCeHOJIMTa CilefyeT Ta/IbKOBaA 30Ha, 3ATeEM BTOPaA CybbUAHAA OTOPOUKa MH BHYTPeHHAA 
YaCTb allOBeOCTepHTOBOrO MeTaCOMaTHTa C H30NpaTeJIbHbIM MpOABJICHHeEM MeTaCOMaTO3Aa — 
KJIMHOMMpOKCeHbI 3aMeLICHbI TPEMOJIMT-KapOOHATHOHM, a OPpTOMMPOKCeHbI-TpeMOJIUT- 
TaJIbKOBOH accolWMal|MAMU MUHepaioB. 

XMMUYeCKHH COCTaB Me€TACOMATHTOB MO YJIbTpaOCHOBHbIM KCeHOJIMTAM JJOBOJIbHO 
OJHOTHNeH, 34 HCKIIOUCHHEM HeKOTOPbIX OTIM4aIOWMXCA MOBbILIeCHHbIM COjepkKaHHeM 
wjeo4ueH, B YACTHOCTH, KaJIMA, a TAK?KE TIMHOZeMa, 3a CYT XIIOPUTOB. HesaBHCcuMo OT MeCcTa 
HaXO2%KCHHA KCEHOJIMTOB B IPOCTPaHCTBeEHHO pa300LeHHbIX HOPHTOBbIX HHTPy3HAx, COCTAaB 
MeTaCOMAaTHTOB IIpaKTHYeCKH OJHOTHITIEH. 

Ta6smua 3. X4MuM4eCKHH COCTaB IMpOKCeHHTOB 






































KommloHeHTbI Homepa npo6 
mac. % 1 2 3 4 

SiOz 52,48 55,62 52,10 53,12 
TiO2 0,42 0,41 0,43 0,45 
Al203 3,52 4,90 6,20 6,28 
Cr203 0,23 0,43 0,42 0,32 
Fe203 

FeO 8,30 11,32 9,81 10,12 
MnO 0,16 0,15 0,13 0,15 
MgO 25,40 22,54 20,47 24,10 
CaO 2,67 1,09 1,50 3,05 
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Na20 0,25 0,26 0,62 0,42 
K20 1,20 1,33 1,21 0,92 
P205 0,17 0,06 0,05 0,08 
SO3 1,26 0,10 0,10 0,18 
Ni 0,11 0,14 0,08 0,12 
Co 0,01 0,02 0,02 0,08 
Cu 0,04 0,06 0,06 0,06 
Cymma 100,43 101,61 98,88 99,45 
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OCOBJIMBOCTI AITO®JIOIJHOFTO PEXAXUMY TA ®OPMYBAHHA MOKJIAJIB 
BYTJIEBOJHIB Y NMAJIEOWEHOBHMX BIAKJIAJAX AVIAHKH FOJILMHA-IUIMIATA. 
KAPKIHITCbKHM MPOrTHH 


Tpuzopuyk K.I., Tuideyb B. II. 


Iucmumym 2eoNozil i 2eoximii 2zoprouux kKonanuH HAH Yxpainu, /[veie, kosagri@ukr.net, 
vgnidets53@gmail.com 


On the basis of the litho-fluid-dynamic concept, the key point of which is the idea of the 
cyclical nature of catagenesis processes, a probable scenario for the formation of the 
Golitsyn gas field has been developed. The modeling of generation-migration- 
accumulation processes of formation of hydrocarbon deposits in the Paleocene sediments 
of the Golitsyn-Schmidt area of Karkinite depression has been carried out. Prospects of 
reservoir rocks in the area of the Golitsyn-3 well are argued. 


PECULIARITIES OF THE LITHO-FLUID REGIME AND FORMATION OF HYDROCARBON 
DEPOSITS IN THE PALEOCENE SEDIMENTS OF THE GOLITSIN-SCHMIDT AREA. 
KARKINITE DEPRESSION 


Hryhorchuk K.H., Hnidets V.P. 


Betyn. 3 maseouweHOoBuMu BiszKJIagjaMu OB’A3aHa~= OinbUiCTb = ra30Bux i 
ra30KOHeHcaTHHXx posoBuy IlipgeHHoi HadTora30HocHoi obsacTi YKpainu. Ha nipHidHo- 
3axiqHOMy Wenbdi UopHoro mMopaA y wWMx BifKNaqax BiAKpHTO ’ATb ra30Bux i 
ra30KOHAeHCaTHHX POAOBUIL, TPH 3 AKUMX (OyecbKe, LITopmMose, TomilnMHcbKe) 3a 06’eMoM 
3allaciB € CepeJHIiMH. 
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3 MeETOHO PeCKOHCTpyKUil AMOBIpHOro CleHapilO POPMyBaHHA NOK MAA iB y NaeOWeHOBUX 
BigqKlayax Oyo ocntimKeHO nMomoKeHHA TosiquucbKo-UImMigTipcbKol AinAHKUH B 
perioHabHif HadTora3z0Bin cucTemi. Wi nobyfoBu rpyHTyBayiMcA Ha KOHYenwii mpo 
BMpilalIbHy polb wgiTOpsOi{OsAMHaMi4HOorO §=pexuMy y peanizayii reHepawjimHoro 
noTeHwiay MaTepHHCbKHX BiAKagsiB. K11OYOBMM MOMeHTOM IIpH Wbomy, 3rigHo (I puzopuyK, 
2012) € Wukni4yHicTbh ekchimbTpayitinoro KaTareHesy (YepryBaHHA aKTHBHUX Ta NaCMHBHUX 
Horo erTanis), WO BU3Hayae peasli3zalliio MpoweciB yTBOPeHHA BYFIeBOJHIB, WIAXH Ix 
Mirpalil Ta 30HH aKyMYyJIALil. 

OTpuMaHi pe3y.1bTaTH, ix O6roBopeHHaA. B MexKax KapkiHiTcbKoro mporuHy JO 
Ha@TOra30MaTepHHCbKUX YTBOpeHb, 3rigHo (besKucneei...2012; Hadesckun u Op., 2013), 
HalexkKaTb BifKJlagfH O6e3KMCHeBOrO cefMMeHTOreHe3y allT-albOCbKoro, CeHOMaH- 
TYPOHCbKOrO Ta CaHTOH-KaMMaHCbKOrO BiKOBMX Aiana3oHis. BMicT Copr y HalllapyBaHHAX 
HWKHbO! KpeHAW CTAaHOBUTh 0,5-1,06% (B oKpeMMx Ji AHKax [0 6,1%), BepXHboi - 0 7,2%. 

TenepayiftHo-MirpavjiMHo-aKyMyJIAWIMHi Mpowecu y Wit vacTuHi periony BiqOyBasIMcA 
POTATOM Tpbox WHKIIB KaTareHes3y ([puzopuyK, 2012). pu ybomy dopmMysanca pi3Hi THM 
pesepByapiB Ta AMCKpeTHO pO3BUBaJIMCA perioHabHi Or10ifZonpoBigHi 30Hn. Vepmui HK 
3aBePpLIMBCA Y KaMMaHCbKHH; Apyruu - y MaseolWeHOBHH, TpeTiM - y MiolweHoBuH yac. Jia 
BiAKIaqiB MWaleoleHy BaxXJIMBUM OyB OCTaHHil. Oke, He po3rvidfjalouu YuHamMiky 
KaTareHesy IIpoTArOM KpelH, 3yNMHUMOCb Ha TpeTLOMy LAK. 





PucyHok 1. CmpykmypHuti nnaH ma memnepamypa y nidowei HuxcHboKpeudoeux eidKnadie 
KapkivimcoKozo npozuny. Mioyenoeut yac. 1 - ocepedok 2eHepauli ey2neeodnie, 2 - iz0zincu 
nidoweu HUIHbO! Kpeudu, 3 - Memnepamypu y nidowei HUuHCHbO! Kpeudu. 


BaxkIMBHM @aKTOPOM edeKTHBHO! AiAJIbHOCTiI HadTora30BoOl CHCTeMM € JOCTaTHA 
iHTeEHCHBHICTb 3aHypeHHA Ta IIporpiBy MaTePpHHCbKHX TOBIL, KOJIM YTBOPIOIOTLCA OCepeAKH 
reHepaulii ByrieBoAHiB (AiAHKM KOHCepBallil niroreHesy, 3a ([puzopuyk, 2012). B mMexax 
AocliKeHO! TepuTopii We ocboBa yacTHHa KapKivitcbkoro wmporunHy (Puc.1), ze 
MaTepHHCbKi TOBIi KpeMAoBoro Biky Ha MiONMeHOBMM Yac AOCArIM rpafali KaTareHe3y 
MK2-MKy4 (remnepatypu 150-200 °C). 


110 


MinGeolntegration XXI - 2021. Big Minepanorii i feorHosii go Teoximii, Ierpo.sorii, Peonorii ta Teodi3uKu: 
odyHAaMeHTaJIbHi Ta MpuksagHi acneKTH XXI cToniTTA 


@uanropa Tositmua LUmigra 
cr. 2 ; cB. 6 





PucyHok 2. Tenepauitino-mizpayiuHo-akymyAsyiluna -mModeas—Loaiyuncoxko-lmidmiecokoi 


dinauku. Mioyenoeulti uac. Ocadoei komnaekcu: 1 - aneeponimo-niwanull (HUIKHA Kpeuda) ma 
eanHskoeuu (eepxHA Kpeuda, naneoyeH), 2 - icmomHo 2auHucmuu, 3 - aneeponimo- 
niwanHo(eanHakoeo)-2AuHucmuu; 4 - naneomemnepamypu; 5 - pezioHanbHi 30HU 
mpiwunyeamocmi; 6 - o62acmb koHcepeauii npouecie Aimozene3y; GrwidHi nepemoku: 7 - 
CMAZY6QHHA PO3UUHIB Y 30HY PO3YULIbHeEHHA; 8 —@HyMpiwHbopezepeyapHi; 9 — pezionaNbui; 10 
— AimozeHemuuUHI pezepeyapu 


Ha pucyHKy 2 noKa3aHa MOfeJb POPMyBaHHA NOKaiB BYrIeBOJHIB y iAH 
cTpyktyp Toninuua ta UWlmigra nig vac mposBy aKTuBHoro HigeTany ekcdinbTpawiHoro 
KaTareHe3y y MioweHi. B ocepeskKy reHepalii (nepeTuHy II-II, II-III) nporarom naneowex- 
omiroueHy (NacMBHuH nigeTan ekchinbTpayiiHoro KaTareHe3y) Oya yTBOpeHa AiNAHKa 
KOHCepBaljil MpoweciB iToreHe3y, AKa OXON JIOBaJia iCTOTHO r'VIMHUCTI YTBOPeHHA BepXHboro 
abOy - Kammany. IIpu wbomy y 3axigHit YacTuHi (nepeTuH II-II) cryninb ix nepeTBopeHb 
BiAnoBifjasa rpagauiam MK2-MKs3, a y cxiqui - MK3-MKs. Lle Aae nigcTaBu MputycKaTH, Wo 
B OCTAHHbOMY BHMa{Ky YTBOPHJiacA Sib BUCOKOeHeproeMHa QO HifHa CHCTeMa, YOMYy 
cupuavia i Oibia TOBLIMHa reHepytounx BiAK Ia iB, 3aJIy4eHUX 0 MacooOMilHy. 

Ilia, Yac BUCXIQHUX NopyxiB y MiowWeHi Ha MeBHHX FiMcCOMeTPH4HHX PiBHAX YTBOPHJIMCA 
perioHaJIbHi 30HH pO3YIiJIbHeHHA, AKI ApPeHyBaJIM 3rafaHy AWIAHKY KOHCepBaliil 
iToreHeTH4Hux Mporecis (ocepefzok reHepawii). pu wbomy Ha 3axomi (mepetuu II-II) 
AedsroiqMszaier Oya oxoneHa MUe ii ropiliHA YaCTHHa, B TOM Yac AK Ha Cxosi (MepeTHH 
II-III) - cepegua. We cnpuynnnsio Oinbut MacuiTaOHy ywigqHy Mirpalliio B OCTaHHbOMYy 
Bunagky. Po34YHHH pyxayIMcA B NiBHIYHOMy HallpaMKy, fe OynH po3sBHHeHi ocaoBi 
YTBOPeHHA 3 MeHIOIO TepMOOapH4HO!W Halipyxexictw. Y AiAHKax PalliasIbHUXx 3aMilljeHb 
TlepMaHeHTHO (MpoTAroM kKpelfM, NaneoreHy) PopMyBasiMcA MiTOreHeTHUHI pesepByapu 
(aus. puc. 2). OcraHHi, AK 3a3Ha¥aoca (CeHbkoecokuu, [puzopuyKk 2013), 3 ofHOoroO OoKy, 
MOMKYTb MICTHTH NOKMaAH, a 3 Apyroro - CJlyryBaTH TpaH3HTHUMH 30HaAMA Ha/{XO/KeHHA 
BYIJI€BOJHIB y BULWe3aAraroui NacTKH. AK OYeBUAHO (AUB. pu. 2), y 3B’A3Ky C CHeLMiKor0 
iTONOTIVHO! SyAOBU BiAKNagziB, y nepeTuHi II-II chopMyBanuca TpH BiHOCHO i301bOBaHi 
peseppyapu (R-II), aki «nepexomoBasu» dsroigquv, WO pyxXasIMcA perioHaJIbHOIO 30HOIO 
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po3yljimbHeHHa. Y HalpAMKy cTpyKTypH TomiquHa Moria HafAXOAMTH JMule Ix He3HadHa 
KisibKicTb. HaTtomicTb y nepetuni II-III, icoyBaB equHui cyOBepTuKaJIbHUH pesepByap 
(BigKayqM CeHOMaHYy-MaacTpHXxTy) BHCOTO!O 61M3bKO 2 kM (R-III), aKHH MO>wKHa BiAHECTH AO 
T.3B. “KHJIbHOrO» THY, 3a TepMiHosorieto ([puzopoany, 2005). Y HwKHIO YaCTHHY Wboro 
pesepByapy JIaBHHHO Haf{XOfWJIM ByrvieBosHeBi O0i4u 3 30HH reHepanii i Aani MirpyBasM 
no BepTHKasli y BiqKIagqu ManeoueHy. Buxogauu 3 Wboro, € niqcTaBu nNepegoauaTH, WO 
TomiljMHcbke pofoOBUulje OysI0 chopMoBaHe B pe3ybTaTi Mirpalii ByreBOAHIB 3 OOKy 
cTpyKtypH IImigra. 


Tomwinuna 
cB. 2 


Tomimnua 
cB. 3 


IImigra 


1942,3 Tuc. m*/n06 cB. 6 


325 Tuc. m3/q06y 
(Tominuua cp. 4) 


Ta3 
5 Tuc. M*/106y 


MaJICOWeH 


PucyHok 3. Jimogi3zuuna 6ydoea eidknadie naneoyeny. 1 - d@Arwidoynopu; nopodu-konekmopu: 
2 - nopoei, 3 - mpiwunni; 4 - Hanpsamok pezioHanbHux PArwidHux nomokie; 5 - ParwidHi 
nepemoku 6 Mecax pezepeyapy. 


[bomy cupuau i ocobmBoctTi NiTOPi3H4HO! S6yAOBU NaseOWeHOBMX HalllapyBaHub y Wilt 
AimanHui (Puc.3). Tax, y cs. UimMigra-6 po3Kputa nauka (fo 70-80 mM) nopigz-KoneKTopis 
moposporo Tuny (opraHoreHHi BallHAKH), TOBWIMHa AKOI y cB. ouinMHa-3 AOcarae 130 M. 
TenepayiftHo-MirpaujiMHo-akyMyAvWiHa MOfeb (4uB. pvc. 3) AO3BOAE MpunycKaTu 
MOXKJIMBICTh CyYaCHOrO HafXOJPKEHHA BYTIeEBOAHEBUX loi ziB y paou crpyKtypH LUImigta 
3 NOfjaJIbLIMM 1x Nepepo3noisIoM B Me?Kax AOBOJII KpylHoro pesepByapy. Ha KopucTb boro 
cBiqdaTb 3HauHi WpuniMBu ra3y (325,8 Tuc. mM? /m) y cB. 4 (BepxH AaHcbKorO - HH3H 
3e€JlaHACbKOrO ApyciB), AKa po3TalloBaHa ~ y 5 KM Ha NiBHiYHHH 3axiy, Biz, CB. 3, a TaKOK 
HeBeJIMKi MpHMiMBy y cB. llmigztTa-6. 

BHCHOBKUH. 

Ha OcCHOBi PeKOHCTpyKUii perioHaJIbHHX ByreBOAHereHepalliMHUx, MirpaljiMHux Ta 
aKyMYAWIMHUX WpoweciB MWOKa3aHO, WO HafxOJ~KeHHA Qro0igis, AKi ccdopMyBau 
TonilMHcbKe posOBULle, BiqOyBaocA Yepe3 paHouH cTpyKTypH Lmigta 3i cxiqHoi YacTHHU 
ocepeyKa reHepawii (BiqKIaqu BepXHboro ajbOy - KamnaHy KapKiHiTcbKoi jempecii). 
BuxoyAq4uH 3 WbOro Ta BpaxoByto4uH ocobsMBocTi siTOPi3H4HO! OyfoBu, € NifpcTaBu 
MO3MTHBHO OLiHIOBAaTH MasIeOWeHOBi BiIAK aq pavouy cBepA,IOBMHA TouiMHa-3. 
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PRELIMINARY RESULTS OF A COMPREHENSIVE ANALYSIS OF POTENTIAL FIELDS OF 
THE ILYINETS ANNULAR STRUCTURE 


Dubovenko Y.I, Chorna O.A. 


Institute of geophysics by S.I. Subbotin NAS of Ukraine, Kyiv, Ukraine, yuriiguy@gmail.com, 
oksana.chornaya@gmail.com 


The data of gravity and magnetic fields for the Ilyinets annular structure at the 
Ukrainian Shield in combination with the data of their horizontal gradients are analyzed. 
Using the spectral decomposition of these data, the contours of propagation of bodies 
with increased density and magnetization within this structure were obtained. Based on 
these data, complex 3D maps of the observed fields and their transformants were created 
by solving the appropriate direct problems. Based on the 3D maps qualitative analysis, 
the wavy nature and the time-prolonged nature of the destruction of aggregate rocks in 
this structure were revealed. This may be another evidence of its impact genesis. 


NOMEPEHI PE3YJIBTATH KOMILIEKCHOrO AHAJII3Y NOTEHIIAJIBHAX MOVIIB 
LIJMHELbKO! KIIbILEBOI CTPYKTYPH 


Aly6oeenko 10.1, Yopua 0.A. 


Introduction. The Ilyinets annular structure is one of the most studied impact 
structures in Ukraine (Dubovenko et al., 2020 and corresponding references). This, however, 
does not prevent it from remaining in the status of a controversial geological structure. 
Nevertheless, we have obtained some new data on the original genesis of this structure, which 
reinforces the evidence in favor of its impact genesis. These results were obtained by studying 
a pairs of transformants of the potential fields over the central part of the structure (Entin et 
al., 2013). 

Analysis of previous research, problem formulation, relevance of its solution. We 
may omit the description of the geological and geochemical features of the structure as its 
were widely studied previously as well as is general geophysical features (Dubovenko et al, 
2020). In the gravity field, the Ilyinets structure has a minimum oval shape of 6 x 7 km with an 
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amplitude of 6.5 mGal of northwestern extension. The minimum exceeds the area of 
distribution of impacts and is due to the influence of the zone of fractured cataclysmic rocks of 
the crystalline basement. On the map of the horizontal gradient of gravity, the minimum has a 
concentric-zonal structure, there are from 2 to 5 rows of concentric chains or fragments of 
zones of small values of the gradient (20-40 E). As simulations have shown, they are formed 
due to the superimposed effect of gravity from the additional dissolution of crystalline rocks 
in the tectonic zones of the annular formation. A number of indicators indicate a significant 
asymmetry of its structure and internal structural heterogeneity (Dubovenko et al., 2020).. 

The magnetic field of the structure is calm, negative (-400 + -600 nT). The outer 
contour of the structure is not detected in it, but in the central part, there are a number of 
local minima. From them two intensive extremums with amplitude of 1000 and 700 nT are 
allocated. They form a double hump negative anomaly 350 x 150 m, which coincides with the 
intense local minimum of gravity. This ultra-high gradient magnetic minimum is unique 
among the characteristics of the impact structures of our planet. 

Factual material and research methodology. We first created a spatial digital model 
of the gravity field and analyzed the behavior of its transformants (gradients). The results of 
interpretation of individual elements of potential fields of Ilyinets structure are given below 
(Figs. 1-4). According to the ideas about the structure of the region and the distribution of 
densities, we adopted a gradient-layered model of density growth with depth, given-the 
presence of zones of constant density values. The refining of density inhomogeneities in the 
plan when constructing the model of its first approximation was carried out by the measured 
gravity field in the Bouguer reduction, and by maps of its transformants, in particular, the 
horizontal gradient (Fig. 1, a-c). Gravity field transformants emphasized the features of the 
observed field. The transformant strengthened the central part of the anomaly in the field of 
the gradient modulus, the boundaries of the central part of the structure became more 
highlighted. If the meteorite hypothesis of the origin of the Ilyinets structure becomes true, 
then in the image of the field of the horizontal gradient module (HGM) in its upper left part a 
ravine anomaly appears, which can fix the position of the emission cone formed as a result of 
the impact event (Fig. 2). 

These models (Fig. 2) emphasize the smooth distribution of density within the Ilyinets 
structure. Clear contours indicate the absence of additional dislocations and faults in the 
structure. Since its formation, the Ilyinets structure has behaved in the field of tectonic 
stresses as an established structural complex. A concentric structure appeared in the field of 
the horizontal gradient module (Fig. 2). The intensity of its palette in the process of 
visualization of the digital model reflects the correlation of rock complexes that have similar 
physical properties. The zuvites complex (in dark color) has a distinct concentric structure, 
which indicates the periodic nature of the impact on the rocks, similar to the action of the 
blast wave. 

Results and their discussion. Visualization and qualitative analysis of 3D models of the 
gravity field and the modulus of its horizontal gradient (Figs. 1-4) captures the possible front 
of the spread of rock destruction and zonal stratification of its lithological complexes. This 
partly confirms the periodic nature of the explosion: the explosive action propagated 
precisely as a wave, not as a one-moment pulse. In view of this, the energy component (which 
has so far been evaluated from the standpoint of a sudden impulse) needs to be re-evaluated 
in the direction of reduction, the corresponding evaluation is beyond the scope of this work. 
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Figure 1-a. Orthometric maps of the observed gravity field (left) and field of the modulus of its 
horizontal gradient (right). 

= Oe CHA 














46 89663 1845789 


3.20147 


15.1706 


23,56641 11.88424 





1193135 r8.597419 









; 











& : 
Pea 


0.2962307 a dene 

the layers of the observed gravity field (dark isolines) and the 
modulus of its horizontal gradient (light isolines), on the left; and the result of its spectral 
decomposition in QGIS (on the right, the contours of the distribution of high-density objects in 
the host rocks can be seen). 
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Figure 1-c. The 2D model of the observed gravity field (on the left, the wavy nature of the 
propagation of the destruction front is obvious) and the field of modulus its horizontal gradient 
(on the right). 


3D models (Fig. 4) of the anomalous structure by its gravity field support the idea of the 
impact genesis of the Ilyinets structure. The analysis shows that the main part of the energy 
released during the impact event fell on opposite sides of the structure (north and west). 
However, a reliable assessment of the energy impact of this event requires additional study, 
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including the density of the atmosphere at the time of formation of the annular structure. The 
image of the event according to the modeling of magnetic fields is not so unambiguous (Fig. 
3), but for a long history of destruction of the structure of its rock have undergone numerical 
changes in magnetic properties. 

The Ilyinets structure has a long (~415 + 15 million years) and multi-stage history of 
development. Its petrographic data in general confirm the shock nature of zuvites and 
breccias. However, the enrichment of impactites with chromite, the chemistry of tagamites, 
some paleomagnetic data and the morphological structure of the bottom still deny the impact 
genesis of the Ilyinets structure. Therefore, the prospect of further detailed studies of the 
structure is to study it with a set of geophysical methods, taking into account the electrical 
and thermal parameters of rocks within this structure. The compromise position may be that 
the initially impact rocks underwent volcanic transformations in the process of subsequent 
ren activations within the Volyn- Podilsky crystalline massif. 








73) pe 2702.418 11.4328 WE STL bare as 
7 Gy £ gts ~ tits 2, 
ae gm SA Reece, 
a x a ok = 
re 1635.296 - = SOE: ep “Kod, 
cae ~ eae B ; 
aS ork * 
ars cA __t48 “ ix 
9 | +868.1735 o7s77e4 |G 3B ty ® wee ys LD: 
2, : B Orr F zi 
wt the WER Bite 
5 Lal So « 8. - 
Pook i : 5% 
Sh = 
A -498,9486 -4.579763 ~ . : 
_ et ce & 
Sf Bt ¥ fy . a q 
a % i ~~ F 
S -¢ ; 
a -1566.071 9.91731 ” ° 





Figure 2. Map of the magnetic field of the Ilyinets annular irleaihe (dark palette) with the 
recalculated magnetic field gradient (light palette) superimposed on it, on the left; the result of 
its spectral decomposition in QGIS (on the right, we can see the contours of the propagation of 
objects of high magnetization in the host rocks). 
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Figure 3. Model of 2D magnetic field (left) and its recalculated gradient (right). 
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Figure 4. 3D maps: the observed Bere field in the Bouguer reduction (left) and the field of the 
modulus of its horizontal gradient (right) - top images; and the magnetic field (left) and the 
field of its recalculated gradient (right) - bottom ones. 





Conclusions. The obtained rasters allowed performing GIS analysis of a complex field 
model. Thus, a stack of pairs of superimposed images (Figs. 1-b and 2) allows us to integrate 
data into a complex field model, and use the resulting superposition to calculate zonal 
statistics, proximity to selected objects, surface modeling and flow functions for different 
depths below the Earth's surface. These data allow us to clarify qualitatively the deep 
structure of the study area. The spectral decomposition of superimposed images of gravity 
(Fig. 1-b) and magnetic (Fig. 2) fields yields some additional information about the 
distribution of the physical features within depth. 
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MEPCNEKTMBbI MNPMMATCKO-7HENPOBCKOM OBJIACTH MO3AHEJEBOHCKOrO 
MATMATH3MA HA BbIABJIEHHE MOJIESHbIX ACKOTAEMBIX 


Ky3bmeunkoea 0.®., 


Tocydapcmeennoe npednpusmue «HIIL no zeono2zuu», Munck, benapyc, 
kuzmenkovaof@mail.ru 


A brief overview of the available information on the mineragenic potential of the Late 
Devonian igneous rocks of the Pripyat-Dnieper Magmatic Area is given. The rocks of the 
Zhlobin igneous complex of the alkaline-ultramafic (carbonatite-kimberlite-nephelinite) 
formation is promising for the detection of diamondiferous rocks. The rocks of the 
Uvarovichi complex of the alkaline-mafic formation (basaltoids and phonolites) is 
promising for the manifestations of metallic minerals. The rocks of the Pripyat complex of 
the alkaline-mafic-salic formation (trachyandesites) and Loev complex of the alkaline- 
ultramafic (nepheline) formation are promising for the detection of rare (including rare 
earth and radioactive) metals. 


PROSPECTS OF PRIPYAT-DNIEPER LATE DEVON MAGMATIC AREA FOR THE DETECTION 
OF MINERALS 


Kuzmenkova Oksana 


Bseyenne. IIpunatcKo-/|HenpoBcKkad O6sIacTb MarMaTu3nma (IIJJOM) aBasetca ceBepo- 
3alagHOM 4YacTbYO KpynHow IIpunatcKko-JHenpoBo-JoHeyKOH MarMaTHYecKOu MpOBMHLMH, 
KOTOpad cdOpMMpoBasiacbh B O34HEM eBOHE B- Tpefesax OHOMMeHHOM 
BHYTPHKOHTHHEHTAJIbHOM MasleOpHu@TOBOH 30HbI Ha Wwro-3anage BocrouHo-EBponeticKon 
naTpopMbl (Ky3bmeukoea, 2020). MarmaTuuecKkadA JeATCIbHOCTb IIpOABMJIacCb Ha BCeX 
39Talax POPMMpoBaHHA PUdTa UW WpaKTHYecKH Ha BCeM eFO IIPpOTAHKeHHH - KaK B OCeBOM 
yacTM, TaK WM Ha OopTax. MarmatTuyeckve oOpa3zoBaHua IIJJOM pa3BuTbl B cocTaBe 
CNO%KCHHOrO TeppHreHHO-KapOOHaTHbIMH UM Cy/IbdaTHO-KapOOHAaTHbIMH OTOMKeCHHAMU 
BepXHe@paHCKO-MaMeHCKOrO CTPyYKTypHOro 3TaxKa WiaTMPOPMeHHOrO YexJia B Mpefesiax 
?KN06MHCKON cesOBMHbI, I]punatckoro nmpornoa, TomesbcKoH CTpyKTypHOM MepeMbIYKH, 
Bparuucko-JloepcKoH cefvioBuHbl, J\HempoBcKoro mporHb6a (Kop3yH, Maxunay, 1977; 
/lawkeeuy, 1986; Wilson, Lyashkevich, 1996; Bepemenuukoe, 2001; Ilepeoe, 2004; Muxatinoe, 
Jlanyeeuy, 2011; Markwick, 2001; Sazonova, 2019 u oOp.). JlarepanbHo-BpeMeHHOH pay 
MarMaTH4yecKHx KomivieKcoB IIJIOM BksrouaeT: 2XIOOMHCKHH KOMIIIeKC Topo, WesIOuHO- 
ybTpaMapuTOBOH (KapOoOHaTHT-KUMOepJIMT-HedeNHMHUTOBOH) gdopmayun (I 9Tan 
MarMaTH3Ma, pedHKoe BpeMA, Hadaslo NO3AHero dpaHa); yBapOBHYCKHH KOMIMVIeKC NOpor 
IjeOYHO-MaPuToBOH dopmMayuu (Oa3aIbTOHAOB HU oHosuToB) (II 3sTam MarmMaTu3ma, 
MO3JHEBOPOHeEXKCKoe BPeMA, CepesMHa NO3AHero pana); MPHNATCKMM KOMIJIeKc NoOpoy 
ljeOYHO-Maguyecko-casiMyecKoH mopMaluu (TpaxvaHAe3uTos) (III stam mMarmaTu3ma, 
CKOJIOAMHCKOe (CKOJIOJMHCKO-YeEPHHHCKoOe?) BpeMA, KOHEL, MO34Hero MpaHa) U MOeBCKHH 
komiviekc nopog (IV stan MarMaTMH3ma, eJleliKoe (eJ1el|KO-leTPHKOBCKOe?) BPeMA, PAHHUHU 
amen) (Ky3bmenkoea, 2020). 

OcHOBHble NepcieKTHBbI BEpXHe/[EBOHCKHX MarMaTHYeCKHX KOMIIIEKCOB CBA3bIBaIOT C 
MX BO3MO?KHOU aJIMa30HOCHOCTbIO UM Py/OHOCHOCTbIO. 
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?KJI0OOHHCKHH MarMaTH4ecKHi KomMiieKc. Hasimuve B mpesesax JlyauHckoro kKycTa 
TpyOoK B3pbiBa PKno0OMHCKOrTO MarMaTWYecKoro NosaA KuMOepsuToB II rpynnbi 
(OpaH»KenTOB), 6beCIMpOKCeHOBbIX MMKPUTOB (KHMOepMTONAOB) UM PJIOFONUT-KaJIbI|ATOBbIX 
KapOOHaTUMTOB ONpefelAteT MepcieKTHBbI KOMIIIeKCa Ha OOHapyxKeHHe aJIMa30HOCHbIX 
nopoy, (Bepemenuukoe, 2007). B xofje MOUCKOBbIX paOOT Ha aJIMa3bl, IpOBeJEHHBbIX B 1994- 
2009-x rogax CnyyKow TP9, B pe3yibTaTe oOOoralljeHHA PAJOBbIX KeEPHOBbIX poo B 
MMHepasoruvyecKou JabopaTopuu r. CuM@eponosib ObIIM OOHAPyKeHbI MeJIKHe aJIMa3bl B 
nopoyjax JIyanucKoro, AHTOHOBCKOLO H ApPyrx KYCTOB TpyOOK B3pbIBa. 

YBapoBH4cKHH MarMaTH4ecKHH KomiieKc. I[IpHHayexXHOCTb YyBapOBHYCKOrO 
KOMIJIeKCa K LWeOYHO-MapuTOBOH dopMallMuH WM HasiM4Me B ero COCTaBe JOJIOMHTOBbIX 
KapOoHaTHTOB UH Jamipodupos (Muxatinoe, 2006; 2011) ompefenseT ero NepcieKTUBbI Ha 
OOHapyxKeHHe 3/eCb NpOABJIeEHHM MeTaIM4YeCKHX NOJIe3HbIX HCKOMaeMbIX. B mpeemax 
YBapOBMYCKOrO MarMaTHYeECKOLO NOJA BbIABJICHa JBOAKaA TeOXHMMYeECKaA 30HAJIbHOCTb 
(Ky3bmenkoea, 2020). 1) B WeHTpanbHOH YacTH MOJIA pa3BUTbI MarMaTHYeCKHe MOPOAbI 
YJIbTPpaOCHOBHOPO COCTaBa, B NepHepHHHbIX — OCHOBHOTO. 2) BLICOKOTHTAHHCTbhIe NOPOsBbI C 
BbICOKOH CTelmeHbiO PpakWWMOHMpoBaHuHA P39 (La/Yb)n=35,6-49,2 u BbICOKUM COfepKaHveM 
Wo X&P39=544,60-901,64 r/T paciipocrpaHeHb! B 1OxKHOK YacTH nom (K wry oT CyljaHo- 
TlepxaHckoro riyOMHHOTO pa3yoMa), MOAcTHaeMOH B KPHCTaJVIMYeCKOM OCHOBaHHu 
BparvHcKuM rpaHyJIMTOBbIM MaccuBoM (Akcamenmoea, 1991); HU3KOTUTAHUMCTbIe NOPObI C 
6onee HH3KMMH 3Ha¥eHHAMM § (La/Yb)n=13,9-24,2 uu  YP39=169,19-383,17  r/t 
pacipocTpaHeHbl B CeBepHOH YacTH MOJIA, NOACTHNaeMOH COOTBeETCTBeEHHO OCHULKO- 
MukallieBHYCKMM BYJIKaHO-IJIYTOHHYeCKMM MOACOM. 

Af OWeHKH MMHepareHuyeckoro MOTeHWMasia OCHOBHbIX NMopoy A3esMHCKOrO 
NasleOByJIKaHa 3 1Oro-3alafHOU YacTH YBapOBuYcKOroO NowA B 2019 rovy Oblna NpobypeHa 
TapaMeTpwyecKad cCKBaxKHHa IIpuBosbe 20, BCKPbIBIWAA CHJII aMdHOOJIOBbIX 
TpaxHOJIepHTOB MOWHOcTbwO 40,2 mM. B HwKHEM TpeTbet YacTH Cuyia (ryOuHa 362,0-377,1 
M) YCTAHOBJICHbI %KWJIbHbIe JOJIOMATOBbIe KapOOHATUTbI C HeEBbICOKHM cO/epKaHHeM 
PeAKOZeEMeJIbHBIX 3JIEMEHTOB ) REE=378,8 r/T Ha ypOBHe BMelalOlUx UX TpaxHAOJIepHTOB 
M;REE=310 r/tT, c KOTOpbIMM OHM TeHeETHYeCKM CBA3aHbI. TakoKe B TpaxHfoepuTax 
BbIABJICHbI [Ba WHTepBayla pyfHOM MMHepasu3auuu. 1). MarneTut-KasibuuToBad 
nocTMarMaTHyecKad MpOKUIKOBAA MMHepanM3ayna (riy6uHa 359,5-377,1 mM). CymmMapHoe 
cofepxKaHve pyfHbIX MMHepasiOB (THTAHOMarHeTHTa MW WJIbMeHHTa MarMaTH4ecKon 
reHepallMu HU MarHeTHTa MOCTMarMaTHYeCKOH reHepallHu) B Nopofsjax cocTaBsAdeT 20-25%; 
cofepxkaHve Fe203006n, 10 AAHHbIM XMMHYECKOLO aHaJIM3a WITYPHbIX MpoO He MpeBbllllaeT 
19%. Muvepasiu3zal\uA ABIAeTCA yOorow HM He MMeeT MPOMbIWIeHHOrO 3Ha4eHHA. 2). 
HanOoyee M034HAA MUPHT-KaJIbIUMTOBAA YTUApOTepMaybHaA THe3OBO-TpoOKUKOBAA 
MMHepalv3aljua (HanHOosee OOWJIbHO MpoABeHa Ha ruiyOuHe 353,5-356,2 m). Ultydupie 
mpo6bi c ruy6uub! 354,0 m u 407,0 M no faHHbIM cCieKTpaJIbHOrO aHaJIM3a MOKa3a/U 
yparaHHoe coyepxkaHve Cu 3000 r/T. TpombiuaeHHoro 3HaYeHHA MUHepasIn3al|MA He MMeeT 
MW TakxKe ABJIAeTCA yOoronH. 

I[punatckHH MarMaTH4ueckHi Komiiekc. IIpHHasiexHOCTb Nopos, NpHnATcKoro 
KOMIIJIeKCa K WjeJIOUHO-MaPUHYeCKO-casIMyecKOH PopMalMu onpeeiAeT ero NepCcieKTHBBI 
Ha OOHapyxKeHve pyJOMpoABJIeEHHH pefKUx (B TOM YHCe PeAKOZeEMEJIbHbIX) MeTAJIJIOB. 
OTHOCHTeJIbHO KJIapKOBbIX COfepxKaHHH (BuHoepadoe, 1962) Noposbl KOMMVIeKCa HMelT 
NOBbILeHHbIe COAepKanua: Sr, Sn, Pb, Cr, Co, Cu, Ni, Bi, B, peaKux (Cs, Be, Mo, W, V, Nb, Ta, 
Ga, Te), B TOM 4uCIe pesAKO3eMeJIbHbIX MeTasIOB (Y, La, Ce, Pr, Nd, Gd; }';P39 =226,80 - 
505,92 r/t). 
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Ilo oO6(bemy u3BeprHyTOrO MaTepHasia IIpHNATCKHH KOMIMVJICKC ABJIAeTCAH HavOoviee 
KpylHbIM B pefesax IIJOM. IIpunatrckoe nose pacnoso%KeHO MpeHMyLeCTBeHHO B 
npefesax riyOoko norpyKeHHoH uacTu IIpunatckKoro nporn6ba MW NOsITOMy He NepcieKTHBHO 
Ha NIOMCKM 3feCb MpOABJIEHHM MOe3HbIX HCKOMaeMbIX. OHAKO B CeBepHOH ero 4acTH 
(Cepepo-IIpunatcKoe maeyo, TomesmbcKkad cTpyKTypHad MepeMblyuKa), rae rayouHa 
3ayleraHHA NOpof, B OTACIbHbIX O0KaX COCTaBIAeT OKOJIO 300 M, OL|EHHTb MepcneKTUBbI 
NOpoy KOMMIVJIeKca IpefcTaBJIAeTCA WesecooO6pa3HbIM. 3ecb (pation r. Tomeb - 1. YpuyKoe 
- J. A3eMHO) 10 reo@usvyecKHM JaHHbIM HM MO AaHHbIM MHOFOUMCJIeEHHbIX HersIyOOKUX 
CKBaxKHH, TpoOypeHHbIxX B LeJIAX MOMCKOB aJIMa30HOCHbIX Topog B 2001-2007 royax 
CayyKonk TP9, a TakoxKe MapaMeTpuyeckoOu CKBaxKUMHbI IIpubop, npobypeHHod B 2018 rogy B 
pefesax MorpyxXeHHOU YacTH [oMeJIbCKOM CTPyKTypHOM TepeMBbIYKH, 3asleraeT KpylHoe 
MarMaTH4eckoe TeJIO (JAKKOJIAT WJIM Kyo) cyOWjeOUHbIX TpaxHaHAe3MToB. OKpyrvioe B 
liiaHe TesIO AHaMeTpoM OKoJIO 15 KM B HpHNOsHATOM ceBepHow uacTtu TomesbcKon 
CTpyKTyYpHOM NepeMbIYKH 3asieraeT OJ, ME3030HCKUMU OTJIOXKCHHAMM Ha PlyOWHe OKOVJIO 
300 M, B onyujeHHOH 4acTnu (cKB. IIpuoop) - Ha ruryOuHe oKOI0 600 M nog ByJIKAHOreHHOUM 
TOME BACHJIbeEBCKOHK CBUTbI D3vs (Kuzmenkova, 2018) . 

B pas3pe3e cKBa?xKHHbI IIpubop B Tele TpaxvaHAe3HTOB MOWHOcThIO 64,0 m (riy6uHa 
590,00 - 654,0 Mm) ycTaHoBseHa MHeEBMATOJMTOBaA [pO%KJIKOBO-BKpallJieHHad 
MMHepas3aluA PJIOOPpUT-KapOoHaTHOrO (OeCHBeETHbIM 30HAIbHbIM QJIIOOPUT, AOJOMHT, 
KaJIbIMT), PTOP-alaTHT-NMpHuT-PJKOOpHT-KapOoHaTHOrO cocTaBa. HywxKe B _ pa3pes3e 
CKBaxKMHbI BCKPbITbI MpOpbiBaloljMe MOposbl KpMcTawIM4ecKOrO OCHOBaHHA UH 
aTPOpMeHHOrO YexJla MHOFOUMCJIeHHbIe TMMaAOMCCaJIbHbIe Tella CHeHUT-NOpdupos, 
llarHOCHeHUT-NOoppuposB UW OOCTOHHTOB MOLIHOCThIO OT 0,8 mM AO 70,5 mM. B Hux MpoABsIeHa 
NOCTMarMaTHYecKad THAPOTepMasIbHaA THe3OBO-NpOKMIKOBaA MMHepasM3al|vA TeMHO- 
@UONeTOBOTO 3EMAMCTOFO PHOOpUTa (aHTO30HUTa), CyIbpuAOB (MMPUTa, XaJIbKOMMpHTa), 
KapOoHaTOB (OJIOMUTa, KaJIbllMTa), perwke - KBaplja, XamljegqoHa. Bo Bcex M3y4eHHbIxX 
nmopoyjax (3a UCKIIOUeHHeM TpaxHaH/e3HTOB) 3epHa TEMHOLBeETHbIX MHHepaioB (B MepByt0 
ouepefb poroBow OOMAaHKH) MceBAOMOPOHO 3aMeLIeHbI BTOPHYHbIMH MUMHepasaMH, B 
cocTaBe KOTOpbIx in situ HepeyKO dopmupyloTca pyfHble da3bl (CKesJIeTHbIe KPHCTaJVIbI 
WJIbMeHHTa, PYTHJI, MarHeETHT, MMPUT, MHHepasibHble Popmpl La, Ce, Pr, Nd u gzp.). MoxHo 
IIpe€ANONOKUTh, YTO pef[KHe IJIEMeHTHI, KOTOPbIMH Obl OOOralljeH pactviaB, H3OMOp@HO 
BXOJ\MJIM B COCTaB KpHCTaJIIM4eCKOH pelleTKH AMMPUOOOB. 

JloepcKHH MarMaTMuecKkHH Komiviekc. I[IpHHagexHOCTb MOpos, moeBcKoro 
MarMaTH4YeCKOrO KOMIVIeKCa K LWeJIOUHO-yIbTpaMaPUTOBOH opMal|Mu oONpefesAeT ero 
NlepCNeKTMBbI Ha OOHapy?KeHHe PYAONPOABJIEHHH peKUX (B TOM 4UCIe PeAKO3eMEVJIbHbIX U 
pafMOaKkTHBHbIX) MeTai0B. B cHy 3HAYHMTeIbHOrO pakWWMOHHpOBaHHA TepBHYHbIX 
IJIKOMOBbIX PaCciaBOB MOpOfbl KOMMJIeKCa UMeIOT OOJIbIIOe BUAOBOe pasHOObpasne. 
OTHOCHTeJIbHO KJlapKOBbIX cofepxKaHHH (BuHozpadoe, 1962) OHM MMeIOT MOBbILWeHHbIe 
cofjepxkanua: Sr, Ba, Sn, Pb, Cu, Bi, peaKux (Li, Rb, Cs, Be, Zr, Hf, Mo, W, V, Nb, Ta, Ga, Te), B 
TOM 4HMce pesKOZeMeJIbHbIX (Y, Sc, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Yb; P33 
=304,83 - 595,49 r/T) u paquoaKTHBHbIx MeTas10B (U, Th). 

Kak WM AVIA MpMnATCKOorO KOMIVIeKCa, MCTHHHbIM MaCcliTa6 MarMaTH3Ma JIOeBCKOrO 
KOMIIe€KCa CJIOVKHO OpefesIMTb, MOCKOJIbKy M3y4eHHOcTb - I[IpunatcKo-JloesBcKoro 
MarMaTH4ecKOroO TOJIA OypOBbIMM CKBaxKHHAaMM dparMeHTapHad. MoxHO MpesnosaraTb 
6oee OOWMpHOe ero pa3BUTHe B WOrO-BOCTOYHOM HalipaBJieHHW B Mpesenax BparvHcKko- 
JloeBcKOH ceAOBHHbI UM Aasiee - B J[HeMpoBCKOM Mporno6e. JIuuIb HeOosbilad (ceBepHas) 
YaCTb NOJIA 3asleraeT Ha OTHOCHTeIbHO HeOobUIOH rayOuHe (300-500 m) B npefenax 
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TomeJIbcKOH CTpyKTYpHOM TepemMbIuKH UW CeBepo-IIpunaTcKoro Neva. 30ecb B NOCTpolke 
BUlIHeBCKOrO MaseoByjIKaHa (cKBaxKHHa 805) Ha rayOuHe 389,0-400,0 m ycTraHOBJeHbI 
HOPMaJIbHOMeJIOUHbIe BbICOKOTHTAHHCTbIe MMKPUTbI, KOTOpble cosepxKaT 15-20% pyAHbIx 
MMHepaOB (THTAaHOMarHeTHT, WJIbMeHUT); Ti02=6,46-6,49%; Fe20306m=20,10-21,08%; 
¥P39=518,76-1075,71 r/T npu npeob6magaHuu serKux P39. B nocTpoike mameoBysIKaHa 
WentTpommtT Ha rayouHe 400 u 6onee mM (cxB. IIpu6op, 2y, 784) BbICcoKOTHTaHHMCTbIe 
WjeJIOUHble HeMeJIMHUTHI CilaraioT IPdy3MBHbIe MOTOKH HU cyOBysIKAaHMYeCKHe Tesla U 
cofepKaT )}P339=240,97-737,60; (La/Yb)n=21,77-45,92). 

3ak04eHHe. IIpuBefeHHble BbIWe B 3HAYMTeJIbHOH CTeMeHH TpefBapHTeJIbHbIe U 
@parMeHTapHble CBeeHHA O MMHepareHHW BepXHe/[EBOHCKHX MarMaTHYeCKUMX Mopo/jax 
TIJOM yka3pipatloT Ha lesecooOpa3HOcTb MpoBefeHHA JaIbHeEMWIMX UCCIeAOBaHUH C LeJIbi0 
yCTaHOBJICHHA BO3MO)KHbIX OAaFONPHATHBIX QaKTOPOB AVIA JOKaNIM3ayMH py/HbIx 
3JIEMeHTOB. HeoOxoAMMO BbINOJIHATh MOJHOWEHHOe MHHepasorMyueckoe HW reoxHMuyecKkoe 
OmpoO6oBaHve MMeloWerocA KeEpHOBOrO MaTepHayia C WeJIbIO YTOUHEHHA MW yCTaHOBJIeHHA 
BUJOB NOpoy, W MHHepavIbHbIX da3, BMelWalOlUx NOMe3HbIe PpyHble KOMIMOHEHTHI; YTOUHUTb 
MOp@OJIOruvtO MarMaTHYeCKHX Tel C IPHBJIEYeHHeM JaHHbIX reOPusvyecKHX UMCCeAOBaHUH; 
XapaKTep MpOABJIEHHA YTeOXHMMYeCKOH 30HaJIbHOCTH B Hpefesax [[punaTcKoro u 
IIpunatcko-Jloepckoro MarMaTM4uecKHx ose. HeoOxoqHMO MOCTpOHTb reoworo- 
reopu3vyecKky!0 MOsesIb PKJOOMHCKOFO MarMaTHYeCKOrO NOJIA C YHETOM HOBbIX JAHHbIX 10 
pacceuke Kopma-?K00HH K perMoOHaJIbHOMy celicmuyecKomy Tpoduviio Tomesnb-Morusies, 
NOJIYYEHHbIX B 2020-2021 rr. W OnpeseMTb HallpaBsieHve JaJIbHeEMLIUX paoorT. 
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TEHE3A NIA3EMHMX BOJ TA FIAPOrEOJIOFI4HA MOJEJIb ©OOPMYBAHHA NOKAAAIB 
TA3Y Y BLIbYE-BOJIMILbKIM 30HI NMEPEAKAPHATCbKOFO HPOrMHY 


Medeidobv [.B., rapacumuyk B.}0. 


IHcmumym z2eo/ozii i 2eoximii 2oprouux KonanuH HAH Yxpainu, /Iveie, 
halmedvid@gmail.com, v_harasymchuk@ukr.net 


It is established that the most favorable time interval of formation and preservation of 
hydrocarbon deposits is the elysian and dynamo-elysian stages in the Early Miocene 
hydrogeological history of development, which was marked by long intensive 
sedimentation in the sea basin. Relict thalassogenic sedimentogenic waters of the Baden 
(southeastern part) and Sarmatian (northwestern) ages are preserved here. The reason 
for this was the rather closed hydrodynamic situation of these strata and the low 
intensity of infiltration water exchange. In Sarmatian times, the second phase of the 
Carpathian folding is intensively represented, which causes the formation in the 
deflection of pushed structures composed of flysch and molasses. Geotectonic processes 
cause elastic-pulsation migration of fluids through the dissociated zones of tectonic, 
which leads to favorable conditions for the formation and preservation of hydrocarbon 
deposits. 


GROUNDWATER GENESIS AND HYDROGEOLOGICAL MODEL OF GAS DEPOSIT 
FORMATION IN THE BILCHE-VOLYTSIA ZONE OF THE CARPATHIAN FOREDEEP 


Medavid H.B., Harasymchuk V.Yu. 


Bctyn. KapnatcbKa HadTora30HOCHa MpoOBiHWid BUpi3HAETbCA HaABHICTIO BeJIMKO! 
KiJIbKOCTiI CKyMYeHb HaTH, ra3y, KOHAeHCaTy, NOKafqW AKWMX TOB’A3aHi 3 pi3HHMU 
TeEKTOHiIYWHHMH CTpyKTypaMuH Ta pi3HHMH wiTONOrO-cTpaTurpadiyHHMH KOMIIIeKCaMH. 
JlocTaTHA BUBYeHICTb, 3HaYHAa po3sbypeHicTbh Ta BUAOOyTOK ByrseBOAHIB y bBinbuye- 
BosMubKit 30Hi IlepegkKapmaTcbKoro MpoOrvHy 3MeHIIyIOTb CNOAiBAaHHA Ha BiAKPUTTA 
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BeJIMKUX posoBuL. IIpore no€és{HAHHA KOMIIEKCHHX MeETOAMK BHBYEHHA YMOB POpMyBaHHA i 
30epexKeHHA BYIJIEBOJHEBUX CKYNYeHb JalOTb MepcneKTHBU BiAKPUTTA HOBUX POAOBUL Ta 
AOposBiAKW icHy!O4HX, WO BHece 3HaYHHH BKJlafl y WaIMBHO-eHepreTH4He 3abe3ine4yeHHA 
YkpaiHH BJlaCHOLO CHPOBHHOW. JIA BUPiLIeHHA MOCTaBJICEHMX 3aBJaHb AKTYaJIbHMM 3 TOUKH 
30py aBTOpiB € NOEAHAHHA pe3yJIbTAaTIB BUBYCHHA YeHe3H MiA3eMHHX BOA Ta Ix y4acTi y 
@opMyBaHHi NoKafiB HaMTH i ra3y. 

AHasliz NonepesHix AOCIiA>KeHb, MOPMyIOBAHHA NpobseMu, aKTyaJIbHicTb Ti 
BUpilieHHA, 3agadi AOC AKeHHA. TizporeosoriyHi AOciAKeHHA TIPU MOWyKax MOK ais 
ByrIeBOAHIB y IlepexqkKapnaTcbKOMy NporuHi NpoBosATHCA Oinbue NiBcTomITTA. JocniqHuKU 
BHBYaIM reoximiyHi OcoOsMBOcTIi NiZ3eMHuX BOA HadTora3s0Bux posoBuLy (Taepuenko, 
IImozpun, 1964; Babuney, Manvcxas, 1975), 3aKOHOMIPHOCTI POSNOBCIOAKeHHA Pi3HUX THNIB 
niq3eMHHX BOs B 3alex*KHOCTI Bi, BiIKy BOAOBMiCHHXx Hopi, rIMOMHU 3asIArTaHHA BOJOHOCHUX 
ropu30nTis (Pomanik u Op., 1965; Konodiu i in., 2006), popMyntoBasM TeopeTHYHi 3acasu 
NaleoriqporeosiorivHux mpoecis, WO BiqOyBaloTbCA ymposOBxK TeosoriyHoro uacy pu 
dopMyBaHHi reOcTpyKTypHHX OAMHUUb (Konodit, 1992; Medeidv, 2013; Tapacumuyk ma in., 
2019). Meta wiei poboTu - Ha OCHOBi KOMIJIeKCHOro NOEAHAHHA FiAporeosOriuHux MeTOAMK 
3’ACYBATH MeXaHi3MU Ta 3alMpONOHYyBaTH MO/eb POPMYBaHHA NOKIaiB ByYrIeBOAHIB y 
Bibye-BosMybKiit 30Hi IlepegKapmaTcbKoro Mporuuy. 

@MakTH4HH MaTepia Ta MeTOAONOriA AOCIiAKeHb. ABTOPpaMH OCIA KeHO icTOpito 
Naseoriqporeosiori4Horo pO3BUTKy paHOHy, BUKOHAaHO BJlacHi po3spaxyHKU Ta MpoBesjeHo 
no6yA0BM 3 BUAIIeHHAM MepCNeKTHBHUX AIA Ta30yTBOPeHHA 30H Maseon’€30MiHiMyMis, 
ipoBefseHo aHani3 cyyacHux rigpoximiuHux (709 mpo6), riqpobapuunux (348 mpo6) i 
ra3origqpoximidHux (255 npob) xapakTepuvcTuK OcafoBux TOBL bimbue-BonuubKoi HIPS. 
OcHOBHYHM J>KepesIOM TepBHHHO! indopmawil Oymu mdougzu ITTTK HAH Yxpainu, cnpasu 
cBepqviopMH (doHAH AI] «3axinyKpreonorii» HAK «Hagpa Yxkpainu» i AK 
«Ykpra3Bu00yBaHHaA» HAK «Hadtora3 YKpainn»). 

OTpuMaHi pe3yibTaTH, ix o6roBopeHHa. IloxomKeHHA Nif3eMHUX BOs 
BePXHbOIMPpCbKOrO Ta KpeHAOBOrO BOJOHOCHUX KOMIIJIeKCiIB TepHTOpil AOCIKeHb, WO 
3HaXOJMTbCA 03a MexKAaMM TOKpoBiB BbopucyiaBcbKo-IloKyTCcbKOI 30H, Ha Hallly AyMKy, 
NOB A3aHe i3 3MiLIyBaHHAM iHibTpayiMHUx BOA YeTBepToro rif~poreosorivHoro WuKIy 3i 
ce/[MMeHTOreHHHMH BOsaMu. Ha indisbTpaliiny reHe3y BKa3yIOTb NOHMKeHa MiHepamizalia 
pH iWBHWweHHX 3HaAYeHHAX HaTpi-xOpHoro, xXOp-OpoMHOrO Ta_ cyJIbpaTHOrO 
KoeiljieHTiB. 

KapnlaTifCbKHH BOJOHOCHHM KOMIVIeKC y CTpyKTypax, WO 3HaXOAATbCA 103a MexKaMU 
NOKpOBiB BHYTPILIHbO! 30H, IpeACTaBJIEHHH BOJaMH XJIOPUAHO-KaJIbIiEBOrO Ta XIOPHAHO- 
MarHieporo TuMiB 3 MiHepasi3zayiero 20-30 r/a. TigBuujeni BiqHOcHi BMicTM HaTpilo Ta 
cybdaTiB, OYeBHAHO, € HacwiqKOM 3MillyBaHHA MepBHHHHX MasOMiHepasi30BaHux 
J\@JIbTOBUX BOA, KapmaTificbKoro OacevHy ceAMMeHTalii is MOpcbKHMUM CeAMMeHTOreHHHMU 
BOJaMH HYKHbOOaeHCbKOrO OacehHy. Mirpallid HH*KHbOOAMeHCHKHX Ce/[MMCHTOreHHHX BOs 
y KapnaTiicbki KoJIeKTOpH OyJia BUKIMKaHa esizieto m’ATOrO riAporeooriyHoro WK. 

Tloxoy»KeHHA BOA HY KHbOOAJeHCbKOrO Ta BePXHbOOaeHCbKOrO BOJJOHOCHUX 
KOMIIJI€KCiB T0B’A3aHe i3 CesMMeHTallielo B YMOBax MOpcbKOro Oaceliny. Y niBAeHHO-cxiAHiv 
yacTHHi bistbue-BoMUbKOI 30HH HH3bKa MiHepasi3zalid pH BUCOKHX 3HaYeHHAX HatTpili- 
XJIOPHOrO Ta XJIOP-6pOMHOr0O BiAHOWeHb, NiABULeHi BMiCTM CysIbaTiB Ta riqpoKapOouaTiB 
KaJIbuiio Ta MarHilO y BOfaxX BepxXHbOOayeHcbKoro (f0 ranouHH 800 M) Ta 
HWKHbOCapMaTCbKOrO BOJOHOCHHX KOMIIIeKCiIB BKa3yIOTb Ha ix indisbTpaliiHy reHesy. 
IndisbTpayia n0B’A3aHa 3 iHpisbTpaviMHUM eTalOM OCTaHHbOro rifporeosoriyHoro WKY, 
Wo TpuBae i AOTenep. IHKoIM NiABULeHi BMiCTUH CyIbdaTiB KaJIbIit0 y BOJax, WO BiANOBIZHO 
MO3HaYaeTbCA Ha HaTpi-XJIOPHOMY Ta XJIOp-OpOMHOMY BiJHOMIeHHAX, € HacJiqKOM 
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IIPOHHKHeHHA BOJ illCOBO-aHriApHTOBO! JIaryHUW y 3a/Idratoui HwKYe Ta Bue BiIAKIAaAu 

(Tapacumuyk i in., 2004). 

Iliq3eMHi BOAM BOAOHOCHHMX KOMIVIeKCiB, WIO 3HaXOJATbCA y NifHacyBi bopuciaBcbKo- 
TlokyTcbKoi 30HH, 06’efHaHi CHiJbHAMM reoxiMi4HHMUM O3HaKaMH. Le HacaMMepef, BUCOKa 
MiHepasli3zaliA, XJIOPMAHHH KaJIbui€BO-HaTpi€BHH CKJlaf, HafBUCOKi 3HaYeHHA XJIOp- 
OpoMHOro kKoedilieHTa, WO CATaloTb Nepwiux TucAY. TakoxwK AVIA HAX XapaKTepHi BHCOKi 
BMiCTH MikpoejieMeHTiB. I30TOMHHM CKaf, BOAHIO Ta KucHIO (cB. Ceprii-1) BKa3ye Ha ix 
MeTeopHy reHesy (Tapacumuyk, /lyk'‘anuyK, 2010). 

@MopmyBaHHA NiAq3eMHUX BOA y MexKaxX MIBHiYHO-3axiqHO! YacTHHH Binbye-BosMybKol 
30HUW B PaHHbOMy MioleHi MOB’A3aHe i3 TPHBasIOIO CeMMeHTalliclO B YMOBaX MOpPcbKoro 
OaceHHy. TyT 30epexKeHi pewikTOBi TaslacoreHHi CeJMMeHTOreHHi BOM OafeHCbKOrO Ta 
CapMaTcbKOro BikiB. IIpH4uvHO!O WboMy Oya AOBONI 3aKpuTa Ti posAMHaMidHa OOCTAHOBKa 
IJMX TOBL Ta HH3bKHH MOKa3HUK iHTeHCMBHOCTI indisbTpayihHoro BosooOminy. Hatbinbui 
posnoBciwyKeHHH THM BOA MIBHIYHO-3axXiqHOl YacTHHH  Bbisbue-BoMybKOI 30H 
IlepeqKapnaTcbKoro MporMHy - We COAAHKH XJOpHAHOrO KasIbui€BO-HaTpi€Boro Ta 
XJIOPHAHOrO HaTpieBOro CKafly, IpHIOMy NepeBarkKae NepwWMH 3 TeHAeHME!O NOKaiZalii Wo 
1103{0BKHixX perioHaJIbHUX PO3JIOMIB Ta 40 30HU CTeOHMUbKOroO Hacysy. Inmi 7Ba THN BOA - 
CyJIb@aTHO-HaTpieBUH i ri pOKapOOHATHO-HaTpieBuH MalOTb cHelMdi4He NOWMpeHHA y 
@opmMi cMyT, AKi BUAOBKeHi B3AOBK Kpalo TaTPOpMH, WO-€ 30HO1 KHBJICHHA FOPH30HTIB 
3OBHILIHbO! 30H. 

BcTaHoBsieHO, WO Masleorisqporeonori4HH po3BATOK TepuTopii Bbinbye-BomMypKoi 
30HM Bifj3Ha4aBCA iHTeHCHBHHM MpOMMBaHHAM OCafOBUX TOBY (MOTeEHYIMHUX KOIeEKTOpiB) 
IIpOTATOM Maeo3010, Me303010 Ta PaHHbOro KaMHO3OW. 30KpeMa, 3HadHa iHTeHCHBHICTb Ta 
TpuBaNicTb iHditbTpayinHoro eTany NepefOcTaHHboro rigporeosoriyHoro wuKsy (P1-Nikr) 
B MiBHi4HO-3axiqHiM Ta WeHTpambHif yacTuHi Binbue-BonuybKoi 30Hu BigoOpa3znviaca 
NOBHHM pO3MHTTAM MasleOreHOBHX Ta YaCTKOBO CTaplwliMx YyTBOpeHb i 3Ha4YHHM 
poswieHyBaHHAM taeopenbedy. TloryxHa MHaMika, raiMO0Ke MpOHHKHeHHA Ta 
30arayeHHA BOA CyjIbbaTaMH YHeEMOXKIMBUIM 6 36epexKeHHA icHylOUMX Ha Wel ac 
ByTvleBOAHeEBUX cKkyn4eHb (Medeids, 2018). HaticnpuaTmuBiliuMu 4YacoBuM iHTepBaJIOM 
@opMyBaHHA Ta 36epexKeHHA NOKafiB ByrieBoqHiB y binbue-BonmuybKii 30Hi 
IlepeqKapnaTcbKoro Mpornuy € ei3iMHHH Ta AMHaMO-eJIi3iMHHK eTallM y paHHbOMIOLeHOBIN 
riqporeosorivHitt icTopil pOsBUTKy, AKMH po3noyaBca 22 MJIH. pOKiB TOMY i TpMBae AOTeNep. 

Pe3ybTaTuH riqporeoximiyHux, razoriqporeoximiyHux Ta riqpobapHynux AOcTizKeHb 
AO3BOMIM NobyfsyBaTH Taky rifqporeosoriuHy Mojeb (puc. 1) Ta BHOKPeMUTH HaACTYNHUH 
MexaHi3M ocJiOBHOCTi POpMyBaHHA BYTVIeBOAHUX CkKyMYeHb bistbye-BoMYbKO! 30HU 
IlepeaqKapnTcbKoro Mporuuy: 

" jocTayaHHA MporpiTux BOJO-ByrleBOAHeEBUX CyMilleH BifOyBanacA po3yllivIbBHeHuMH 
30HAMHM TeKTOHIYHHX MopylieHb 3i 3HAaYHHX TVIMOMH y Nepiog ixHbol TeKTOHIYHO! 
aKTHBi3allil; 

" TepBHHHa akKyMyJAUiA BYrvIeBOAHIB BifOyBalacd y CyMibKHHX 3 po3/IOMaMH 
JiTOJOri4HUX, CTPyYKTYPHUX Ta TEKTOHIYHAX MacTKax 3 BIATHCHeEHHAM HaABHUX y HUX 
IIaCTOBHX BOL; 

=" B poyeci Mirpalil poO3ylWliIbHeHHMH 30HAMM CTPYKTYpHHX MoOBepxiB MpoxoANa 
rpaBiTayitna Audepenwiallia ByreBOAHEBMX CyMillew Ha HaMTOBY, ra30KOHAeHCaTHY Ta 
ra30By CKJlaOBi; 

" TIpH MOXKIHMBOCTiI TpOHHKHeHHA y HersiMvOoKi BOOHOCHi KOMMeKCH iCHyBaJia 
MOMKJIMBICTh POSYMHEHHA Y MWWaCcTOBHX BOfaxX BYIIeBOJHeEBUX Tra3iB 3 MOfabwoLw ix 
Mirpalji€lo y BOAOpO3SYMHEHOMY CTaHi Ha He3HayHi Bis Aas Ta Aerasaliet y IpMniqHATUX 
CTpyKTypax i3 MOHW2KeEHUMH MvlaCTOBMUMH THCKaMH (m1’€30MiHiMyMaMu); 
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" 3Hau4Ha 4aCTHHa ra3iB pO34YHHWVIacA y WJlaCTOBMX BO/ax, B AKHX MepebyBae i 3apa3, 6e3 
PopMyBaHHA BiJIbBHUX CKYNYeHb; 

" TIOHVWKeCHHA [JlaCTOBMX THCKiB B Tpoweci po3spoOKH ra30BHx poOOBHLL cupHAyO 
nlepeTOKaM BiJIbHMX ra3iB i3 HWKHiX NOBepXiB y BepXHi, a TAaKO?K MOMKMMBOCTI AerasalLil 
BOJOpO34UHMHeHKX Fa3iB Ta MpOAYKyBaHHi AOAAaTKOBMX pecyPpCcis. 
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Pucyuok 1. - Tidpozeonoziuna Modelb PopMyeaHHA ey2NeeodHesux NokKANAOIe J0BHiWHbO! 30HU 
Ilepedkapnamcokozo npozuny: 1 - cmpamuepadiunutl 20pu30nHm; 2 - KoseKmop naacmoeuul 
nopucmuu; 3 - KonaeKmop macueHuu mpiwuHyeamuu; 4 - 2nunucmi eidKAadu; 5 - 2nu6uHHi 
pezionHabHi po3Nomu; 6 - Hacyeu; 7 - po31omu Opy2zozo nopsdky; 8 - noKAad 2a3y; 9 - noK1ad 
2a306020 KoHdeHcamy; 10 - nokaad Hagdmu; 11 - KoHdeHcayilini eodu; 12 - 30Ha BiNbHO20 
2idpozeonoziuHoz0 pexcumy; 13 - 30Ha ympydHeHOz0 ma 3aKpumozo 2idpozeonozi4Ho2o 
pencumy; 14 - COAAHKU BUYABHBAHHA 2MUHUCMO-CONeHOCHUX BidKNadie; 15 - inpiabmpauitine 
JCUB/EHHA BOOOHOCHOZO 2opu3z0HMy; 16 - 2idpoduHamiuHuu eekKmop cedUMeHMOZeHHUX B00; 17 
- eidpoduHamiunull e@eKMop COMAHOK euyae/toeaHHsA; 18 - eekKmop eu4uae/eHHA B00 3 My/060- 
2luHucmux eidkKadie; 19 - 2eoduHami4uHi eekmopu; 20 - eexmop mizpauii 6od0-ey2neeodHeeux 
@arwidie; 21 - eodopo3uuneni 2a3u: a - memau, b - a30m, Cc - 20MoNo2U MemaHy; WiAbHicmb 
wmpuxoeku eidobpaxcae 2a3z0Hacu4ueHicmb; KinbkKicmb wmpuxie eidobpascae npoyeHmuuul 
eMicm 20306020 KoMnoHeHma. 


BucHoBku. Uacopuit inTepBasl dOpMyBaHHA NoKaziB ra3y Ta HadTM Mmpumayae Ha 
OCTaHHiM WHKI rif poreosoriq4HOro pO3BUTKY, eiZ3iMHHM eTal AKOFO pO3sNOY4aBCA 3 KapMaTibo. 
Y capMaTCbKHi 4ac, IHTeHCHBHO NpOABJIAETbCA Apyra dasa KapnaTcbKol cKlafyarTocti, Aka 
BUKIMKa€ POPMyBaHHA y MpornHi HacyHyTHX CTpyKTyp, CKlafeHux dviliem i MOJacaMu. 
IloTykHa TOBLJa BePpXHbOMO/IaCcOBHX yTBOpeHb bisibye-BOAMUbKO! 30HU 3a3Ha/la BIVIMBy 
AWHaMo-eni3zil 3 6oKy KapnaT Ta mpowecy 3aHypeHHA CxifHOEBponetcbKol WiMTH. Taki 
TeOTeKTOHIYHi MpoOlecH 3YMOBJIOIOTb MpyKHO-nysbcauinHy Mirpayito gszrwiziB no 
po3ylliIbHeHHX 30Hax J\M3’IOHKTHBHUX Nopyuienb. IlipgfeHHo-3axifHa CIpAMOBaHiICTb pyxy 
Mayleo- Ta cy¥acHux indisbTpOreHHUX BOA y NOEAHaHHi 31 3BOPOTHOW AMHaMoO-ei3iMHOIO 
CNPHU4AHWJIN icHyBaHHA TYT 3aATHCHYTO! MiK HAMH FiApOAMHaMi4HO 3piBHOBa?KeHO! CHCTeMH, 
aKa BUpi3HAETbCA CIPHATIMBUMU YMOBaMY JIA OpMyBaHHA i 36epexKeHHA NOKaiB 
BYIJIeCBOHIB. 
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METAJIJIOTEHHYECKHE OCOBEHHOCTH KOJIIM3SMOHHbIX MATMATHYUECKHX 
KOMIVIEKCOB TYPKECTAHO-AJIAA 


Henaxoe B.M., Bouapoe B.A. 


Boponexcckuul Tocydapcmeenuolu yHueepcumem, Boponeost, Poccus, 
juliia.bocharova@gmail.com 


The metallogeny of the intrusive complexes of the collisional environment is very diverse. 
Deposits of noble and non-ferrous metals are associated with I-type granitoids. S-type 
granitoids are characterized by the accumulation of rare and partly radioactive 
elements. Mixed-origin granitoids are sterile in terms of metallogeny in most cases. Late 
and postorogenic granitoid associations are _ characterized by an_ increased 
accumulation of rare-metal and rare-earth elements. The massifs of the Matcha complex 
are of interest as objects for the extraction of aluminum and zircon-pyrochlore 
concentrate. 
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METALLOGENIC FEATURES OF COLLISIONAL MAGMATIC COMPLEXES OF TURKESTAN- 
ALAY 


Nenahov V.M., Bocharov V.L. 


Bcryneune. IIpu u3syyeHuu pyOHOCHOCTH MarMaTUHTOB HeEOOXOAMMO IIpHBeKaTb 
MaKCHMyM oOlereoslorMyecKux JaHHbIX. Hanv6onee BaxKHOM MepBoouepesHOH 3ayjayen 
ABJIACTCA OMpefeteHve HX POpMalMOHHOM MpHHaViexKHOCTH, 4YTO BbITeKaeT M3 CaMOro 
TIIpHHWWMa BbIAeJIeGHHA KOMIJIEKCOB, YAMTbIBalolero MHOrMe reoslorMyeckve MpH3HaKu. 
BaxkHeHWMMH U3 HAX ABJIAIOTCA BeljeCTBeHHbIe. MMeHHO cOocTaB olpefesAeT 
HaCbILJe€HHOCTb WIM OeHOCTb paciviaBa MOJIe3HbIMM KOMMOHEHTaMY, a TaKKe PJIIOMAHOU 
da3ou UW, KaK CleJ,CTBHe, XApaKTep UM pa3Max MpOABJIEHHA COOCTBEHHO MarMaTHYeCKHX WIM 
MOCTMarMaTHYeCKHX TIpOleccoB, C KOTOPbIMM TeHeTHYeCKH CBA3aHO Opy/leHeHHe. OOUIUM 
IIpH3HaKOM BCeX PY/OHOCHbIX accOlWMalw, KpoMe Toro, ABJIAeTCH MHOroda3sHblii 
(3aBeplleHHbIM) cnoco6 dopMupoBaHna (H30x, 1978), Tem Oosee APKO BbIpaxKeHHbI, 4eM 
6obuie «JIMHa» accolywalwu mo WkKasle KpeMHe3seMa (HIM ApyroMy oOKa3aTeJt0 
AuddepenyMalun). 

AHaJIM3 NOCJIe{HUX JOCTHXKEHHH, POpMy.IMpOBaHhHe NpoGJIeMbI, AKTyaJIbHOCTb ee 
pemienna. MerannoreHvA WHTpy3MBHbIX KOMIIJIeEKCOB—KOJWIM3HOHHOHWOOCTAaHOBKU 
pa3Hooopa3Ha. 3HauMTeJIbHbIN MeTaJIOTeHH4eCKHH MHTepec NpeAcTaBsAlOT rpaHuTou sh! I- 
TuNa (Kapaka3bIKCKHH MU YaJIKyMpIOKCKMM KOMIVIeKcbI). C WMpOKO paciipocTpaHeHHbIMH B 
MMpe MOJ0OHbIMH OOpa3s0BaHHAMU CBA3aHbI KPyNHble MeCTOpORKAeHHA MejM, 30710Ta, 
MoIMOfeHa, MOMMMeTaIIOB. OHH OTHOCATCH K TeOXHMMYeCKOMyY THY rpaHHTOHAOB 
aHAe3HTOBOrO pAJa, KOTOPbIe ABJIAIOTCA NOTeCHWMabHO PyJJOHOCHbIMM M TeHepHpyloT 
30JIOTO-IIEeCJIMTOBbIe, 30JIOTO-CepeOpAHble, MOJIMMeTasWIMYeCKHe, MeJHO-KOJYeaHHble UY 
MeJHO-MOIMOAeHOBbIe MecTopowKyeHua (IMunkapee, Heuaxoe, 1985). B TypKecraHo-Ayiae c 
ONMCbIBAeEMbIMM _TpaHHTOHAaMU yCTaHaBJIMBaeTCA CBA3b Me/JHO-30JIOTOPYAHOrO, 30J10TO- 
MbILUbAKOBOLO, cepeOpAHO-NOJIMMeTaJIIM4eCcKoro u CKapHOBO-LIeeIMTOBOTO 
MIpOMbIMWeHHOrO OpyseHeHuaA. IIpoABeHHA MeJJHO-MOJMOAeCHOBOrO THMa UMEIOT JIMILb 
MMHepasIorvyecKH MHTepec. 

[panutTony”bl S-Tuna (KapaBIIMHCKMH KomiieKc) MOpMHpOBaJIMCb B_ YCJIOBHAX, 
ONarOnpHATHBIX AIA AMddepenyMawHu paciwaBa. ITH ycoBUuA (3apbITOCTb U3HKO- 
XMMMYeCKOH CHCTeMbI, HasiMyve MOHOrO QOlOMAHOrTO NoATOKa) cnocoOcTBOBaIM 
OOpa30BaHHMIO OCTATOUHbIX HH3KOTeEMMepaTYPHbIX IBTEKTHK, HaCbILCHHbIX P/O AaMu, U 
HakKolieHve B HHX peAKHX MeTaoB. TeoxuMuyeckHe KOpOBble rpaHHTOHAbI cylesyerT 
OTHOCHTb JIM60 K yJJIbTpaMeTamMopduyeckuM, JIMO00 K MaNMHTeHHbIM TpaHHTOHaM 
M3BeCTKOBO-IeNO4HOrO paya (llunKapee, Henaxoe, 1985). B peruoHe c rpaHuTouyamMu 
KapaBLUMHCKOro KOMIIJIeKCa CBA3aHbI NerMaTUTOBble IPOABJIEHHA O10Ba, OEPHJVINA, JIMTHA, 
pyOugna UM We3H4, a TakoKe Mbe3OONTHYECKOLO HM KAMHELBETHOYLO CbIpbA. 

['paHuTOHAbI CMelaHHoro THMa (apYabalIMHCKHH KOMIVIeKC) B MeTaJIMOreHH4ecKOM 
OTHOWeHHH B OOJIbIIMHCTBe CyIy4aeB CTePpHJIbHbI. OObACHeHHe STOMY cCyIefyeT, M0- 
BUJMMOMY, MCKaTb B YCJIOBHAX UX reHepallHW WH CTAHOBJICHHA, UTO HallIO OTparxKeHHe B UX 
reOXHMHYeCKHX OCObeHHOCTAX. IlocKOJIbKy B Mpolecce UX OO6pa3s0BaHHA POJIb KOPOBOrO U 
MOAKOPOBOrO BelljeCTBA MPpHMepHO paBHOLeHHa, 3TO HE MOTVIO He OTPa3HTbcA Ha UX 
pyfouocHocTuw. Ecau faa KOpOBbIX YTpaHHTOHAOB XapaKTepeH py/\HbIM mpoLecc, 
KOHTPOJIMpyeMbIM OOpazsoBaHHeM ryryOoKO AUddepeHUMpoOBaHHOro OCTATOYHOrO paciiaBa 
(merMaTHTOOOpa30BaHHe), TO AIA MOAKOPOBbIX PyfOOOpa30BaHHe OO683aHO AKTMBHOCTH 
oon gos (mpexyze BCero XJIOPHCTHIX COeAMHEHHMH), BbIMOIHAIOWIMX TpaHCHOpTHpyIoLlyto 
posb. «[]pomexyTOUHble» ycsIOBHA OOpa30BaHHA apyabalIMHCKUX rTpaHUTOUAOB, BO3MOKHO, 
IpMBpeiw K TOMY, 4TO YyCJIOBHA pealHM3alun AA AuddepeHyMpoBaHHoro 
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lerMaTHTOoOpa30BaHHA He HACTYMMJIN, HW B TO Ke BpeMA «OOaBJIEHHe» KOPOBOTO BelecTBa 
IIpHBelO K pa3yOOX%KMBaHHIO COfepKaHHA XJIOPHbIX COeMHEHHH, pacceAxHUO MOJIe3HbIxX 
KOMIIOHEHTOB UH, Kak CJleCTBHe, CHWKEHMIO pyfOreHepupyloleH AKTHBHOCTH MOAKOPOBbIX 
pacraBos. 

Cpeau cyOujenouHbIx OOpa3s0BaHHH HanvOoJIbliee MeTasIMOreHuvyecKoe 3HaAYeHHe 
MMeIOT NOpOsbI CypMeTalicKoro KOMIIeKCa. OHM COOTBETCTBYIOT rpaHHTOU aM JIaTHTOBOrO 
pAfja, ZA KOTOPbIX XapaKTepHa NOTeHWMasIbHaA PyJOHOCHOCTb Ha OJIOBO UH BOJIbppaM 
(Iunkapee, Henaxoe, 1985). O6 3TOM Ke CBUAeTeJIbCTBYIOT HM UX TeoxHMMyecKHe 
oco6eHHOocTH. Tak KaK HanvOoslee MpOAYKTHBHbIMU ABJIAIOTCA 3aBeplatolujue da3bl 
TpaHvHTOHAHbIx cepuHw (Beckun, /lapun, Mapuy, 1979; H30x, 1978), To BecbMa 
NepCNeKTMBHbIMM TpefCTaBJIAIOTCA MaCCMBbI CyOLWeOUHbIX TpaHHTOB HM rpaHOCHeHUTOB 
3TOrO KoMieKca. B npeyenax TypkecTaHo-Ajad C NOJOOHbIMH OOpa30BaHHAMH U3BeCTHBI 
IIPOMBILJICHHbIe KOHLEHTpallHH OJIOBa HU BOJIbpama. 

B cBA3H C TpaHuTONAaMu TpyMcyHcKOrO KOMIIIeKCa B MOCeAHHe TOfbI BbIABJIEH PA 
30JIOTOPYAHbIX OObeEKTOB. B 3TOM OTHOWIEHHM MeTaJIOreHHA TpyMCcyHcKoro KomMIeKca 
Ka4eCTBEHHO COMOCTaBHMa C TaKOBOM KapaKa3bIKCKOrO. ITO MOKET CBUACTEJIbCTBOBATb O 
TOM, 4TO AOMMHUpyrouve akTOpbl MepeHoca HU pyOOTORKeHUA, ONpesenArouHe 
MeTaJIIOreHH!O KapaKa3bIKCKOrO KOMIIVIeKCa, HECMOTpA Ha THOpvAM3M pH PopMupoBaHHu 
TPYMCyHCKOrO KOMMIJIeKCa, COXpaHHJIMCb. 

MaccuBbl yJIYKKOJIbCKOrO KOMIIIeKCa BPA JIM MOryT. pacl|eHHBaTbCA Kak 
BbICOKONe€PpCNeKTHBHbIe pee BCeroO H3-3a He3HAYMTeNIbHOCTH pa3MepoB UM cyaboro 
IIpOABJIGHHA CBA3AHHbIX C HMMM NOCTMarMaTHYecKMX Tpoeccos. XOTAH B paMoHax Ux 
pacipocTpaHeHHA 3aperMCTpHpoBaHbl MpOABJICEHHA O/10Ba, OepHsMA, BONMbdpama, 
IIpOMbILJIEHHOrO 3HAYeHHA OHH He MMEIOT. 

Tlo3qHe- WU NOCTOporeHHbie MOpofbl, OTBeYa!OlWjve MMaCKHTOBOM  cepHn, 
XapaKTepH3ylIOTCA peKOMeTaJIbHOH UW pefKO3eEMeJIbHOM MMHepaH3alMen. Maccuspl 
MaTUaHCKOrO KOMIVIeKCa IpeACTaBJIAIOT MHTepec Kak OObEKTHI AVIA U3BIEUeHHA aJIIOMMHHA 
M WAPKOH-NMpOxXiOpoBoro KOHWeHTpata. Kpome Toro, B HX 3K30KOHTATAaX YaCTO pa3JIMTbI 
30HbI PeHHTH3aAYHH UW aJIbOMTH3allMH C pefKOMeTaIbHOM (TOpHi-TaHTaJI-HHooOMeBON) 
MMHepav3alven. CoBeplieHHO He ACHBI ellje NepcieKTHMBbI CBA3aHHbIX C MaT4aHCKHM 
KOMIIJIEKCOM KapOOHATHTOB, KaK MCTOUHMKa peKUXx 3eMe/Ib. B 3TOM CBA3H HEOOXOAMMO UX 
asIbHeliee H3y4eHHe. 

IIposBieHve rHOpvHAv3Ma B MaTYaHCKOM KOMIVIeKCe B MeTaJIJIOTeHH4YeCKOM IviaHe 
MMeeT OTPHLaTeIbHOe 3HAYeHHE, TaK KaK IPHBOJMT, C OJHOM CTOPOHBI, K pa3syOo%KHBaHH10 
cofepxKaHHH WeHHbIX KOMMOHEHTOB, C pyro - cmocoOcTByeT MepeBosy UX U3 
KOHIEHTPHpOBaHHOro COCTOAHHA B paccesHHoe. IlosTOMy MpOMbILWJIeHHbIM MHTepec MOTyT 
IpeAcTaBATbh Npexye BCero MaCCHBbI, rye THOpHAM3M He MpOABJIeH WIM MpOABJIeH B 
OrpaHHyeHHbIx MaciTabax (JpKusucy, Xoms»KaaukaH). ITH %Ke TeJIa MOTYT paclleHHBaTbcA U 
KaK HCTOUHHK aJIIOMMHHEBOLO CbIpbA. 

IenouHble Nopofsbl 3apfaseKcKoro KOMIVIeKCa MPOMbILLJIeHHbIX KOHIeHTpalyui 
PeAKOZeEMeJIbHbIX JIICEMEHTOB He OOpa3yl0T, HO MpefCTaBJIAIOT HECOMHEHHbIM MHTepec Kak 
aJIFOMMHHeEBOE CbIpbe. 

@MakTH4eCKHH MaTepvasl UW MeTOAZOJOrHA MccefoBaHHA. TnyOHHHOCTb 
CTaHOBJICHHA MU 3JPOAMPOBAHHOCTh: poMe onpefeseHHA POPMALMOHHONM MpHHa/iexKHOCTH 
IIYTOHOB WM YCTaHOBJIeHHA UX BeLeECTBeEHHOM cneuuduKH (reoxumMuyecoh U 
MeTaJIJIOreHHuecCKON ChelMalH3aluu), clefyrouleH MO 3HAYMMOCTH ONepal|veh ABJIAeTCA 
ycTaHOBJIeHHe IpW3HaKOB IVIyYOMHHOCTH UX CTaHOBJICHHA UW %IPOAMpPOBaHHOCTH. 
['yOMHHOCTb BJIMAeT Ha PU3HKO-XHMHYeCKHe YCAOBHA OTAeNeHHA OAIOMAHOM a3bl OT 
paciiaBa HU, Cle OBaTeJIbHO, Ha MeTaJVIOTeHHYeCKHM NOTeHWMa/ MarMbl. JPOAMPOBaHHOCTb 
MaCCHBOB- oOllpefleyife€T BCKPbITOCTb NWOCTMarMaTHYeCKOH pyJJOHOCHOH  KOJIOHKH, 
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OOayaroljeHh BeEPTHKaIbHOK 30HAJIbHOCTbIO, a 3HAYMT, KAYECTBEHHY!WO HM KOJIMYECTBEHHY!O 
CTOPOHbI peasIM30BaHHOrO B He MocTMarMaTHMYecKoro Mmpouecca. Kpome Toro, THM 
OpyeHeHHA 3aBUCHT HU OT COCTaBa BMellalouux NOpoy, TaK KaK NocleqHHe B 3HAYMTeJIbHOK 
CTeNeHU BJIMAIOT Ha XAMH3M pyJOPOpMUpylOlWHx PIOMAOB MU pacTBOPOB HU, KpoMe TOTO, 
MOFyT BbINOJHATb pOJIb reoxHMuYeCcKOorO Oapbepa. He3saBHcHMO OT THMa opy/eHeHHa, 
O6aroOmpHATHbI THMaOMCccaJIbHbIM YPOBeHb FJIyOMHHOCTH UW OTHOCHTeJIbHO Cylabad CTeMeHb 
3pogupoBaHHocTH (H3ox, 1978). 

Cpequ rpaHuTouAOB raOOpo-AMOpuT-rpaHOoAMopuToBorOo dopMal|MOHHOTO THIa 
BbICOKONPOJYKTHBHbIMH [lpeCTaBJIAIOTCA MaCCHBbl KapaKa3bIKCKOrO  KOMIIJIeKCa, 
@opMupoBaHHe KOTOPbIX MPOWCXOAMIO B THNaOMCCaJIbHbIX, HaHOoOJIee OMTHMaJIbHbIxX 
yCNOBMAX. YCTAHOBJIEHO, UTO TAKOBbIMH CJleyeT CUMTATb rIyOMHbI CTAHOBJICHHA B 2 - 4 KM 
(ITunkapee, Henaxoe, 1985). Bonee mpunoBepXHOCTHbIe HHTpy3HW H3-3a MHTeCHCHBHOU 
erazauwH B powecce cTaHOBJIeHHA He MOryT dOpMupoBaTb oO4arOB C 
HUM3KOTeMMepaTypHbIMU AMNddepeHUMpOBaHHbIMH paciiaBaMH WU MOITOMY ABJIAIOTCA 
MaJIONpOAYKTHBHbIMH B CMbICe reHepalluu pyfoooOpa3zoBaHua. HecmoTpa Ha 3TO, OHM, KaK 
paBuio, CyKaT BMelalolen cpefOu, Ha KOTOPY!0 HakKJlaf{bIBalOTCA ITH MpOLMecchI 3a CueT 
6onee vIyOMHHbIX OY4aroB. B 3TOM OTHOWICHHH BbICOKOMeEPCHeKTMBHbIMU ABJIAIOTCA 
allMKaJIbHble YaCTH MaCCHBOB KapaKa3bIKCKOrO, a Tak?Ke  BYJIKaHO-IJIyTOHMYecKHe 
OOpa30BaHHA YaJIKYUpIOKCKOFO KOMIVJICKCOB. 

OTHOCHTeJIbHO UeJIOUHbIX KOMIMVJICKCOB 3aMETHM, UTO ONTHMaJIbHbIe YCJIOBMA 
CTaHOBJICEHHA, CNOCOOCTByIOWMe peasM3aluu NocTMarMaTw4yecKoro pyfHoro porecca, 
TakKe onpefessioTcA riyOuvHaMu B 2 - 4 M (anbOuTUTEI J>KusMCyHcKOrO, PUHUTHI 
XogKaadKaHCKOrO MaccHBOB). COOCTBeHHO MarMaTH4eCKHH PyAHbIM Mpowecc mpoTeKas Ha 
rylyOWHax 3HAYUMTeEJIbHO OOJIbIUMX, OL|EHHBaeMbIX B 7 - 8 KM (KapOoHaTHTbI MaTualickoro 
MaCCMBa). 

[una6uccasibHble YCJIOBMA CTAHOBJIEHHA (2 - 4 KM) XapaKTepHbI UH JIA UPpOAYKTUBHbIX 
rpaHHTOMAOB JIaTHTOBOrO pAfja (KaCCMTepHT-KBapl-TypMaIMHOBaAd MMHepasiM3allHA 
Asijay{MHCKOrO MaccuBa). 

Tak KaK COXpaHHOCTb pyJ[HOM KOJIOHKH 3aBHCHT OT 3PO/MPOBaHHOCTM MaCCHBOB, TO 
OueBH Ha HEOOXOAMMOCT ee OnpeeyieHHA. 

[leHTpayibHble YacTH HavOoee KPYyNHbIX JMCKOPAaHTHbIX IJIYTOHOB, TaKHX Kak 
Kuuvkasaickui, AYnKasiIMMHCKMH, Mallananrckuu, AOpaMoBcKHH UM pAy ApyrHx, mo- 
BHJMMOMY, ABJIAIOTCH MaJIONe€pCHeKTHBHbIMH. AHaJIM3 PpaCIIpOCTpaHeHHOCTH OOBbEKTOB 
BbICOKO- HM Cpe/[HeTepMaJIbHOrO THAPOTepMaJIbHOrO pyfOOOpa3s0BaHHA MOKa3bIBaeT, 4TO 
nofaBsAloWee UX OOJIbIUMHCTBO OOHAPyKHBaeT NpOCTpaHCTBeHHy!0 CBA3b C MaCCHBaMH, 
pa3Mepbl KOTOpbIX He MpeBbliwatoT 50 - 55 KM? no nviomaguv. MMeHHo 3Ta NAoWayb Mpu 
Hav6oslee paciipocTpaHeHHOH WTOKOOOpa3Hou (AVIA TpaHHTOHAOB) U ITMOMUTONOAOOHOU 
(AIA WeJIOUHbIX NOPOA), OTBEYAeT ONTHMaJIbBHOMY YPOBH!O 3PO3HOHHO"O Cpe3a B perHoue. 
TlepcnekTHBbI OOsIee KPYMHbIX TeJIl, B OTHOWeHHH CBA3H C HMMM THApOTepMaJIbHbIxX 
O6pa30BaHHH, pe3KO CHVKaloTCA. 

Bce BbIleCcKa3aHHOe YaCTHYHO CiipaBeJIMBO MU AVIA TpaHHTOMAOB KapaBLUMHCKoro 
KOMIIJIeKCa, XOTA B CHly ClelM@uYHOCTU MopM Tes (KyNoOMO0Opa3Hble UH rpyOornsacToBble) 
Mola WepcineKTMBHbIX MaCCHBOB 3/,eCb HAMHOYO Govibule (0 150 - 200 Km?). 

Ilosy4eHuble pe3y1bTaTbI, Ax O6cyKAeHHA. IloqBOAA UTOr BCeMy BbILWeCKa3aHHOMY 
M Y4YHTbIBAH COBPeMeHHOe COCTOAHHe W3yYeHHOCTH MUHTPy3HBHbIX OOpa30BaHHi, 
HeEOOXOJMMO CelaTb Ce YIOWe BbIBO/HI: 

1. PervoH B WeOM ABJAeETCA BbICOKONePCNeKTHBHbIM Ha OJlaropofHble MW peyKue 
MeTaJIJIbI, OJIOBO M BOJIb)paM, a TaK?Ke B OTHOIWWECHHH KAMHECAMOLBETHOrO MW TeEXHHYeCKOrO 
CbIpbA. 
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2. JNA rpynnbl OaropofHbIX MeTa/IOB HepcieKTMBbI B OTHOWeHHU 30/10Ta 
cepeOpa BHOIHe ONpefeJICHHbI MW MOFyT pacl|eHHBaTbCA BECbMa BbICOKO. 

3. Han6onee mepcneKTHBHbI B OTHOWeHHH 30/10TAa Tela KapaKa3bIKCKorO HU 
TPYMcyHcKOrO KOMIIIeKCOB, pa3Mepbl KOTOPbIX He MpeBbliwaloT 50 KM* B COBPeMeHHOM 
3PO3HOHHOM cpe3e, a Tak?Ke CBA3AHHbIe C HAMH OpeOJIbI METAMOPOU3OBaHHbIX BMeLalOluXx 
nopod. O6pa30BaHHA YaJIKYHp!OKCKoro BYJIKAHO-IIyTOHH4eCKOrO KOMILJIeKCa 
XapaKTepH3yIOTCA BbICOKMMM epCieKTHBaMUM B OTHOLWeCHHH CepeOpAHOroO UM, B MeHbIleH 
CTeMeHH, 3010TOFO, OpyeHeHHA. 

4. OnoBopyfHoe U BOsIbppaMoBoe OpyeHeHHe B perMoOHe KOHTPOJIMpyeTca”, rlaBHbIM 
06pa30M, 3aKJIIOUMTeJIbHbIMM (da3aMH cyOlUleJIOUHbIX TpaHHTOHAOB CypMeTallicKoro 
kKomiviekca. C NOAOOHbIMM OOpa30BaHHAMU B Kuprusckom 1OxKHOM TaHb-llaHe u3BecTHO 
KpynHeliee MecTopoxgeHve ovloBa. TlosToMy MOA UX pacipocTpaHeHHA OJDKHBI 
ABJIATbBCA IpeAMeTOM MOBbILIEHHOrO HHTepeca. 

5. TaHTasI-HvoOveBad MHHepas3allva ABJIACTCA NOJMXPOHHOH UW reTeporeHHoH. Ona 
CBA3aHa Kak C asIbOMTHTAaMH JeBOHCKOYLO ypycaHCKOro ByJIKaHO-IIyTOHHYeCKOrO KOMIIeKCa 
(Henaxoe, Ky3Heyoe, bouapoe, 1988; A6axymoea, Henaxoe, /leonoea, 1987), Tak u Cc 
aIbOHUTHTAMM NO3AHeMaeo30HCKOrO MaTYaHcKoro KoMMieKca. OOpa3s0BaHHA TocuesHero, 
KpoMe Toro, cofjepkaT BbICOKHe KOHIeHTpallWH peAKHX 3eMeb, TaHTaJia HW HMOOUA 
COOCTBEHHO MarMaTH4eCKOrO reHesa. 

6. IIpombiuiieHHble KOHWeEHTpalWH OepwJisIMA, JIMTUA, We3HA BCTpeyaloTcA B 
llerMaTHTax, CBA3aHHbIX C TpaHHTOMfAaMM KapaBUIMHcKoro Kommueca. T[lomoca 
MeTaMOPQOMTOB, K KOTOPOH MpvypoyeHbl ITM rpaHHMTOUALI, cofepxKalljad KapOoHaTHble 
JIMH3bI MW WpOcsou, 10 aHasorMu c APraHMCTaHOM MOTyT pacl|leHHBaTbCA KaK PyOMHOHOCHBEIe. 
ITO NOATBepxKAaeTcA HaxXoOfKaMUW OJlaroposHOU wWnMHeIM UM KIMHOryMuTa JIJI. TepayKa 


(Ilepuyk, 1964) B patoHe AKTepeKCKoro MaccHBa, NOBTOPeHHbIMM ApYaJIMHCKOH NapTHen B 
1985 rogy. 
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On the basis of the results of the lithogeneous and mineralogical-petrography studies of 
the Cretaceous-Paleogene flysch deposits of the Ukrainian Carpathian, it has been 
possible to distinguish the main patterns of the distribution of the oil and gas reservoirs 
of different types (pore, fracture, pore-fracture) in these deposits and to investigate the 
influence of postsedimentary processes on the filtration-capacity properties. It is shown 
that oil- and gas-bearing of the flysch deposits is caused by the joint action of geological- 
paleooceanographic and geochemical factors. 


POST-SEDIMENTARY TRANSFORMATIONS OF RESERVOIR ROCKS OF CRETACEOUS- 
PALEOGEN OIL- AND GAS-BEARING DEPOSITS OF THE UKRAINIAN CARPATHIANS 


Popp LT., Moroz P.V., Shapovalov M.V. 


Bcryn. Y 38’A3ky 3 TMM, WO posoBula HadTH i ra3y Ha MasIMx i NOMipHux rIMONHAaX 
3HaYHOWO Mipoto y>xKe po3BifjaHi, 3apa3 iHTeHCHBHO IIpOBOAATbCA NOWYKH ByrIeBOHEBUX 
nokafiB Ha BeEIMKUX riM6uHax (Oinbute 4-4,5 km) (EedowyK ma in., 2019; Konoditi B.B. ma 
in., 2004; Cameenoe, 1995). Tomy akTyaJIbHuM HallpaMKOM JiTOsIOro-reHeTH4HUX 
AOcIiKeHb € BHBYCHHA BIVIMBy MpolleciB KaTareHe3y Ha eBOMIOWIO ibTpaliiHo- 
€MHiCHHX BJlacTuBOcTeH (PEB) nopiz. 

Tlonepegani AocnzizxKenHA. Jlironoriuna, MiHepasoro-neTporpadiyHa i reoximiaHa 
XapaKTepHcTHKa HadTora30HOCHMX BigKafiB §KpeufoBo-lNaneoreHoBoro dwily 
Ykpaihcbkux KapnaT HaBejeHa B paix (Ta6unem, 1985; Fabunem, Fabunem, 1991; Koamyu, 
2000). B HammMx mpayax (KinuH ma in., 1999; Tonn, 2005; Monn LT. ma in., 2019, Cenbkoecokutt 
ma in., 2012, 2018) po3sriafjatwoTbcA YMOBH YTBOpeHHA Hopi, boro ocafOBoro KOMIVIeKCy Ta 
BIVIMB Mpowecis swiToreHe3sy Ha POPMyBaHHA 1X KOJIEKTOPCbKHX BJIaCTMBOCTEeH. 

Metogoyoria focntipxKeHb. I[IpoBeyzeHo siTonoro-netporpadiyHi AocnimKeHHA 
yaMKOBUx i “HeTpagMuiMHux” KPeMeHMCTO-IVIMHMCTUX MOpiA-KOJeKTOpiB KpelOBO- 
MasleOreHOBHX Ha@Tora30HOCcHHx BiAKNasis WepeykKapnatcbkoro nporuHy i Cku6oBol 30Hu 
(cnlacbKa cBiTa, bappeM-a1b6, BUTO/\cbKa cBiTa, CepeAHi eoleH, MeHiniToBa cBiTa, OiroleH). 
BcTaHOBJieHi OCHOBHi 3AKOHOMIPHOCTi POSNOBCIOJMKeEHHA NMOpig-KOJIeKTOpiB pi3HOro THNy 
(mopoBoro, 3MilaHoro, TpiljJMHHOrO), pO3BHHeEHHX B OKpeMHX paloHax KapmaTcbKoi 
Ha@Tora30HOcHoOi MpoBihwil, WO BiApi3HAIOTbCH 3a CBOEIO TeKTOHIYHOIO O6yOBOW. 
IIpoBeyeHo NOpiBHAHHA CTPyKTYPHO-TeKCTYPHHX O3HaK i PeYOBMHHO"LO CKVlafly MiCKOBHKIB i 
ajleBpowiTiB 3 po3pi3iB dilly, NpHypoyenHux fo pi3Hux uacTHH BuHyTpiliHbol 30Hu 
llepeykapnatTcbkoro nporuny (niBHivHoO-3axiqHOoi BopucsaBcbKol, WeHTpasIbHoi JjosMHCbKOI 
i niBq}eHHO-cxiqHoi HafzBipHAHCbKO)). 

Pe3sybTaTH jOcTiq%KeHb Ta ix o6roBopeHHa. BiyMiyacTbcA 3B’A30K Mix 
KOJICKTOPCbKHMH BJIaCTHBOCTAMM TepHreHHHX Topi, i xapaKTepOM IXHbO!I WeMeHTalLfil. 
BcTaHoBJieHO, jo Halikpai PEB y driwioBux BiAKagax Joc pKyBaHUXx HapTora3s0HOCHux 
OOacTeH MalOTb NOPOJM-KOJIeEKTOPH 3 NOPOBMM, KOHTAKTOBO-NOPOBMM, IJIiBKOBO-NOpOBHM 
I|eMeHTOM, a NOpiBHAHO ripmi - 3 MOpOBO-6a3a/IbHUM aOoO 6a3a/IbHHUM THOM LeMeHTallil. 
30Kpema, y MasIeOreHOBMXx BifKJIayax bopucuaBcbkoro HadTonpomucsoBoro paiony (HIP) 
Taka 3a/I@KHICTb YITKO MpOABAAETbCH Ha MpHKafi NMOpiBHAHHA MeHiITOBUX 
HaPTOHacHyeHHx NiCKOBMKIB Apyroro CTpyKTypHoro MoBepxy, po3KpHTMx cB. 1- 
HwKHbOCTHHaBCbKa (iHT. 4625-4640 mM) y Mexkax HadToBOoro NoOKafy, 3 OJHOBiIKOBHMU 
nopofjaMu, Wo 3ycTpivaroTbca B pospisi cB. 3-HwKHbOCTHHAaBCbKa, 3 AKMMH oB’A3aHi JIMMIE 
He3HauHi NpHMIuBU HagTy. [epi - MaloTb HH3bKHH BMICT LeMeHTY i BHCOKi KOJIEKTOPCbKi 
BJaCTMBOCTI (HaPTOBHH NoKag). Y Apyrux - HaWuacTiwle cnocTepira€TbcA Oa3asJIbHUM abo 
NOpoBo-6a3abHuH wWement. [ogioni metporpadiyHi ocoOmuBocTi MaloTb i MicKOBHKUH 
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MeHiJIITOBHX BiAKIaqiB Apyroro CTpyKTypHoro MoBepxy, PO3SKPUTHX cB. 49-[BaHHKIBCbKa, B 
HelNpOJyKTHBHOMY TOpH30HTI. 

TlepepaxHa Oinbmicrb AocntigqKeHUuX pi3HOBHAIB NMicKOBHKiB i ameBposiTiB Mae 
CTpyKTypy, AKa cbopMyBaviaca miy, Yac CeAMMeHTOreHe3y KIacTHYHHx Nopig. pote inosi B 
HUX MPOABJIAIOTbCA O3HAKH NOpif,, WO 3a3HaJIM TIMOOKUX KaTareHeTHYHUX MepeTBOPeHh, B 
came pereHepaljifHO-KBaplOBuH, NOMKiOKacTHYHHH THNM WeMeHTalii, KOHMOpMHi Ta 
iHKOpnopalifHi 34JIeHyBaHHA 3epeH, Opi€HTOBaHe poO3Mil[eHHA KBapI|OBHX 3epeH. 
CnoctepiraijoTbca KBaploBi 3epHa, po30uTi MikpoTpiljMHamMu, e-He-fe 3auiKOBaHHMU 
KaJIbUMTOM. HatyacTilie nogidHi CTpyKTypH¥ ByJacTuBi NoposaM HWKYMX CTPyKTypHUxX 
nmoBepxis, rmvoue 4-4,5 km y BopucsiaBcbkomy i JommHcbKomy HIIP i ram6ure 2,5-3 KM - y 
Haj BipHAHCbKOMYy. YTBOpeHHA pereHepalli#Ho-KBaplOBUx KOH®OpMHUX Ta 
iHKOpnopali4HUx CTpyKTyp IIpH3BOAMJIO AO 3HWKeEHHA NOPHCTOCTI i MPOHHMKHOCTI Nopig, a 
3HaYMTb AO MOripwieHHA ixXHiX KOJIEKTOPCbKMX BJIacCTMBOCTeH. PereHepallid KBapLly 
BiAOyBalacA WVIAXOM pO34YHMHEHHA yJIaMKOBMX 3epeH i Kopo3ii ocTaHHix KapOOHaTHUM 
I|EMeHTOM Ta NOfjaJIbUIOrO OCasPKeHHA KpeMHe3eMy Ha AWIAHKaX NoposH, Ae cepesoBuye 
XapaKTepH3yBaJIOCH HH3bKHMH 3HayeHHAMM pH. Le, 30Kpema, NifTBepsKyeTbcA 
IIAMONOAIOHHM po3snosiziom pereHepalliMHO-KBaplOBOrO IeMeHTYy B OCHOBHiM Maci JeaxKUXx 
pi3HOBHAiB Nopigz, HanpuKagy, y MiCKOBHKaX MeHiJIITOBOi CBITH, PO3KPHTHX cB. 1- 
IliBHi4HO3aBOIBCbKa. 

TaKHM 4HHOM, AVIA Ha@TOra30HOCHHX MaeoreHOBUux BiAzkKagziB AomMuHcbKoro i 
BopuciaBcbKOro Ha@TOMPOMHCJIOBHX  paHOHiB BCTaHOBJIeHa 3ae%KHICTb Mix 
KOJIEKTOPCbKHMH BJIaCTHBOCTAMM Topi Ta MiHepayIbHHM CKyIaqoM WemMeHTy i THIIOM 
yeMeHTauil. Bucokumu @€B _  4yacrTilie BCboro XapaKTepH3ylOTbCA MiCKOBHKH 3 
riqpocmoAMcTHM aOO KpeMeHHCTO-rifpocsHAMCTMM, MOpoBuM i MviBKOBO-NOpoBuM 
IjeMeHTOM. TepureHHi Nopogu, AKi € BOOHACHYeCHUMA KOJIEKTOPaMH aOO HeEKOJIEKTOPaMH, B 
IeMeHTy1OulH Maci MiCTATb TOpiBHAHO BUHIY KibKiCTb BTOPHHHHX KapOoHaTiB. B 
JjoMHCbKOMy HaPTONpOMUCAOBOMY paHOHi 4acTO NpOABUM HapTora3oHOCcHOcTi NpHypoyeHi 
{0 TOPH30HTIB, CKIaeHHX MepeliapoOByBaHHAM ayieBpowiTiB i aprimitis (cB. 80-Burosa- 
BuTBuubKa). TOHKO- i MikpoOlWlapyBaTi TeKCTypH WX Nopif, cipuAsIM pO3BUTKy B HUX 
CyOropH30HTaIbHO! MOWapoBoi iToreHeTH4HO! TpiljMHyBaTocTi, i TOMy 3 TaKHMH 
OcaJOBUMH YTBOPpeHHAMA MOXKYTb OYTH NOB’AZaHi 30HH NOWMPeHHA KOJeEKTOpPIB 3MillaHoro 
Tuny (NOpoBo-TpiljMHHUX, TpilJMHHO-NopoBHx). OCHOBHOIO MiHepasoro-neTporpagiyHoro 
oco6MBicTIO AOcATiAKeHUX NoOpifz-KONeKTOpiB MasleoreHoBHXx BiAKNagziB HagzBipHAHcbKoro 
HaPTONPOMUCOBOrO paHOHy € WiMH KOMMVIeKC XapaKTePpHHX O3HAK, AKi BKa3YIOTb Ha 
BHCOKY CTyMiHb ix KaTareHeTHUHHX MepeTBOpeHh, WO BiAMOBIAaIOTb 30Hi Me3OKaTareHe3y 
MK3-MKs (xmoputTu3alia i CKpeMeHiHHA TJIMHHCTO] PeYOBHHU OCHOBHO! Macu apriitis i 
I@MeHTYy NiCKOBHKIB Ta aJIeBpOJIITiB, YIJiIbBHeHHA i pereHepallid 3epeH KBaplly, CyTypo- 
CTHJONITOBI LIBU, KaApOOHATHHH NOMKiMITOBMM WeMeHT Ta iH.). TaKoi YiTKOI 3a1e%KHOCTI Mik 
THNOM WeMeHTalii i MiHepaIbHHM CKJIaOM WeMeHTy YIaMKOBUX NOpiA-KONeKTOpiB Ta 
ixHimu ®E€B, aka 6yJia BCTAaHOBJIeHa HaMU JIA HadTOra30HOCHMX TOBL bopucsaBcbKoro i 
A\OMHCbKOrO paHoHiB, y WX BiAKafax He BHUABJeHO. TyT NOWMpeHi NOpOAM-KOMeKTOpU 
3MillaHoro THNy (MOpoBO-TPpiLMHHi, Tpilj{MHHO-NOpoBsi). 

HwKHbOKpeHAOBI Ta OITONeHOBi BYyrylel|eBMICHi KPeMeHUHCTO-rJIMHUMCTI BIAKIAaqU 
Ykpaincbkux KapnaT MatoTb 3Ha4YHHHM HadToreHepauiwHuH noTenwian. Bmicr Copr 
HWKHbOKpeHAOBUX YOPHMX aprisitax cCTaHOBUTh 0,40-5,02 %, B omiroleHoBux - 0,71-16,73 
%. 3a JaHHMM peHTreHodpakTomeTpiil B viMHMCTIM dpakyii WMx Nopixz nupucyTHi 
riqpoctofa, MOHTMOPHJOHIT, XJIOPHT, 3piqKa KaOJiHiIT, a TaKOK 3MillaHOlWapyBaTi 
yTBOpeHHA THY FifpocitoAa-MOHTMOPHAJOHIT i TiApoOcmOAa-XNOPpUT, BMICT AKUX pi3KO 
3ME€HIUYETHCA B 30Hi rIMOWMHHOLO KaTareHesy. 
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B oKpeMHX BHMafKax, B CIIPHATJIMBUX TreoOJIOrIMHHX YMOBaX CKpeMeHiJi aJleBPUTHCTI 
apriuiTH B KpeHOBO-MaseoreHOBMX HadTora30HOCHHX TOBINaX KapllaTcbKoro dyiillly 
MOXKYTb OYTH HeTpasMUiMHHMUM KONeKTOpaMH HaTH TpiljMHHOro Tuy. 30KpeMa, y 
cBepfIOBMHax 28-Opis, 9-IBaHuKu, 2-HwKHbOCTHHaBCbKa OTPHMaHi IpHNMBU HadTU 3 
iHTepBaliB, We B po3pi3i NepeBaxkatoTb TpiljMHyBaTi aprimiTH abo yuimbHeHi NickKOBUKU 
MaHABCbKO!I i MeHiITOBO! CBIT (TaOmMYA 1). 


Ta6nnua 1. «HeTpaqnuinHi KOJIeKTOpM» B TOBLI KapnaTcbKoro Q1illy 
(BopuciaBcbKHi HaMTONpPOMUCJOBHH panon) 























CBepysyioBuHa | IHTepBas Bik, cBiTa ITopogja XapakTep HacCH4eHHA 
(m) THM KOeKTOpa 
AprisiTu 
28-OpiB 2956,4- | omirolen, 6iTyMiHo3Hi Haota 
2960,8 MeHiJiTOBa | TpiljMHyBaTi aprimiTu 3 | rIMHUCTHM KOMeKTOp 
3001,8- MaJIONOTY?KHUMU TpilJMHHOroO THY 
3005,8 mpolwapkaMu 
NiCKOBMKIB i 
aJIEBPOJITIB 
9-IBaHHkKUu 3300-3526 | eouen, TpimjMHyBaTi apriniru 3 | Hadta 
MaHABCbKa | MaJIONOTY2XHAMU rJIMHUCTHH KOJIeKTOp 
npowapkamMu TpiljMHHOrO THY 
NiCKOBMKIB i 
aJleBpOiTiB 
YiliIbHeHi NiCKOBAKU 
2-HwoKHA 4529-4537 | oniroweH, | yulibHeHi nickoBuKu 3 | Hadta 
CruHaBa MeHiiTOBa | 6a3a/IbHO-IIOpOBHM TepuHreHHun 
ri poco ANCTO- KONe€KTOP TPpiljMHHO- 
KpeMeHHCTHM MopoBoro a6o 
IjeMeHTOM MOpoOBO-TpiljMHHOrO 
Tuy 




















3rigHo (Kypoeeys, 2016) y dinbTpauwifiHux BaACTMBOCTAX NOpif-KONeKTOpiB MeHiiTOBOI 
CBITH 3Ha4Ha PO/JIb HaJIe@KUTb CyOrOpH30HTaIbHit MiToreHeTHYHIM TpiljMHyBaTocTi. Ha 
Hallly YMKy WbOMy ciipuse Kpallle 306epexKeHHA cefMMeHTaliMHOl WapyBaTocTi y 
BYIIel|eBMiCHHX TOBLUaxX, AKi HarpOMafPKyIOTLbCA Y BiAHOBHUX YMOBax, Je BiCyTHi 
diotypobauii. TiqpocmtoAu3ayiq MOHTMOpHAOHiTy i cKpeMeHiHHA NopiyA, mi, Yac KaTareHe3y 
MOCHJIFOIOTh 1X 34,aTHICTb AO PO3TPiCKyBaHHA B 30HAaX TEKTOHIUHHX HallpyxKeHb. 

lligq uac KaTareHe3y KpeHfoBo-naseoreHoBoro Oimy Kapnat 7iala HH43Ka YMHHUKIB. 
OyHi 3 HMX NoripllyBanu KOJIeKTOpcbKi BJlacTHBOCTi HadTora30HOCHHx Hopi, inmi - 
ciipuayiw Ix 36epexKeHH!IO Ha ryiIMO6MHaxX aOO OyNH MpHyYHHO!IO BAHHKHeHHA BTOPHHHOTO 
moposoro mpoctopy. IHoripuieHHA NOpucTocTi Ta MpOHHKHOCTi TepHreHHUXx BiAKaiB 
3YMOBJIIOBaJIOCA He TVIbKH YIiJIbBHeEHHAM NOpiy, a MW 3allOBHEHHAM Mi2K3eEPHOBOLO MpocrTopy i 
TpiljMH KapOoOHaTaMH, CyjbdaTaMu, KpeMHe3eMOM, ABHIUeEM pereHepalil KBaply, 
pO34MHeEHHAM YJIaMKiB KBaplly Ha KOHTaKTi OfHe 3 OJHUM i3 BAHAKHEHHAM KOHQOpPMHKKX, 
iHkopnopauifHux, MiKpOCcTHJIOMITOBUX CTpyKTyp. 36epexeHHA NoposaMu-KoeKTOpaMu 
BUcOKHxX ®MEB Ha BeMKMX riIMONHaXx 3aexKa0 Bi, ixHix CTPyKTYPHO-TeKCTYPHHX O3HAaK, 
NOTYKHOCTi BepcTB Ta MicliA y po3pi3i. BAHHKHeEHHA BTOPHHHOrTO NopoBoro MpocTopy 
BiqOyBayloca BHaciq0K po3s4uvHeHHA i BUHOCYy CNoslyK, HecTIMKMX yY KOHKPeTHHX Pi3uKO- 
xiMi4HUX YMOBax, a60 YTBOpeHHA iTOreHeTHYHO! YH TeEKTOHIYHO! Tpil|MHyBaATOCTI. 

JlitoreHeTu4Ha eBourouia BiKIagqiB KpeHAOBO-lNaseoreHoBoro KapnatTcbKoro guviillly 
MaJjia yCllafKOBaHH XapaKTep 3a/lexKHO Bi] MepBHHHOrO PeYOBHMHHOrO CKJay ocaiB, 
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3YMOBJIeHOrO Freosoro-NasleooKeaHorpa@iyHuMH Ta reoxiMi4HHMU YMOBaMH CeMMeHTaliii B 
Me30NeJariai JABHbO!] KOHTHHEHTaJIbHO! OKpalHuv KaplaTcbKoro cerMeHTa OKeaHy TerTic. 
Oco6HBO 4ITKO IA 3aNexKHICTh MpPOABMJiaca Nig Yac NOocTceyqMMeHTaLiMHUX MepeTBOPeHb 
BYIJI€I]bBMiCHHX CKpeMeHiIMX TOBLU, HW2KHbOI] KpeHyu i osiroyeHy, POpMyBaHHA AKUX 
NOB’ A3aHe 3 da3aMH «OKeaHi4HUX Oe3KHCHeEBUX Noi» OAE-1 (6appem-amb6) i OAE-4 
(oniroyen). Ixnif mirorene3 Ha ycix Horo cragiax Big6yBasca nig icroTHuM BIIMBOM 
reOxiMi4HHx MpoLeciB 3 ydacTIO CeAMMeEHTOFeHHO! OpraHidHol peyoBuHH. Teoximi4Hi yMOoBu 
ceyquMeHToreHezy i AiareHe3y icTOTHO BIVIMHyIM Ha cneuMdiyHi ocobsmuBocTi miToreHe3y 
KOXKHOrO 3 TpbOX BHAiIeHHX HaMM JiTOMOrO-reoxiMi4HHx TuNiB BigKNafiB (1 - cipux 
BallHUCTO-IVIMHUCTO-TepHreHHHx, 2 —- HeBallHHCTHX a60 ClaOOBalHUCTHX, YaCTO CTpOKaTUX 
TJIMHUCTO-TepHreHHHx, 3 - YOPHUX BYIIelbBMICHHX CKpeMeHiJIMX TepHreHHO-FIMHUCTHX) i, 
BiIANOBIAHO, Ha dOpMyBaHHA IX KOJIEKTOPCbKMX BJIaCTMBOCTeH. B OAHOMYy OcafOBOMy 
KOMIvIeKci chopMyBaJIMCA AK NMOTyKHi TOBW McaMiTosiTiB, WO HarpoMayPKyBaJINCA B 
mepiogqW JIaBHHHO! TepHreHHOl cefMMeHTalil i € pesepByapaMH BYyIvIeBOJHIB, TaK i 
OiTyMiHO3Hi HadTOMaTepHHCbKi KPeMeHHCTO-FJIMHUCTIi BiAKIaqW, YTBOPeHHA AKUX 
NOB A3aHe 3i CNOBiJIBHEHHAM TpoleciB TepHreHHOro OCcafoHarpomMaypKeHHa i da3zamu OAE. 

BucHosBok. Hadtora30HocuicTb BiAKIafiB KaplaTCbKOro Oily 3yMOB/eHa CHiJIbHOIO 
Wielo reomoro-NaleooKeaHorpapiyHux i reoximidHux QaKTOpiB, AKi BIVIMHYIM Ha 
dopMyBaHHA Nopif-KOeKTOpiB Ta IX MOCTCeAUMeHTalliMHi HepeTBOpeHHA. 
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GEOTHERMOBARIC CRITERIA OF OIL AND GAS CONTAINMENT OF THE SOUTHERN OIL 
AND GAS REGION OF UKRAINE 


Prykhodko O.A.1, Hrytsyk 1.1, Kurovets I.M.1, Kurovets S.S2. 
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2Ivano-Frankivsk National Technical University of Oil and Gas, Ivano-Frankivsk, 
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The distribution of thermobaric parameters of hydrocarbon deposits within the Southern 
oil and gas region is analysed. The zones of hydrocarbon deposits placement in the 
vertical section depending on the initial formation temperatures and pressures are 
selected. Thermobaric coefficients are calculated. Nature of the change in the hydrostatic 
coefficient depends on the features of the structural and tectonic structure of the study 
area. 

The identified and presented patterns of distribution of hydrocarbon deposits by 
thermobaric parameters make it possible to more thoroughly solve theoretical problems 
related to the migration of hydrocarbons, the formation and preservation of their 
deposits and increase the efficiency of exploration. 


rFEOTEPMOBAPHUYHI KPUTEPII HA®TOFA30HOCHOCTI NIBAEHHOrFO 
HA®TOFA30HOCHOTPO PEFIOHY YKPAIHU 


Ipuxodvko 0.A., [puyuk I.I., Kypoeeyt I.M., Kypoeeypt C.C. 


Introduction. The Southern oil and gas region is perspective in Ukraine for increasing 
hydrocarbon reserves and covers the Western and Northern Pryazovya, the Crimean 
Peninsula, the shelves of the Black and Azov Seas. The oil and gas zoning of the region of 
Ukraine is based on the structural and tectonic structure of the sedimentary cover, as well as 
the location of hydrocarbon deposits both in area and in section. 

To solve the theoretical and practical problems of oil and gas geology and geophysics of 
the studied region, the data with heat flux distribution is insufficient and therefore there is a 
need to study geothermobaric parameters and clarify the links associated with the placement 
of hydrocarbon deposits both laterally and vertically. 

Formulation of the problem, relevance of its solution and the obtained results. The 
general state of geothermal activity of the subsoil of oil and gas accumulation zones on a regional 
scale was estimated by the distribution of heat flux values (Kutas, 2007; Gordienko et al., 2004; 
Kolodiy et al., 2000). These regional data, in our opinion, are insufficient and therefore there is a 
need for a detailed analysis of the distribution of geothermobaric parameters using new data 
obtained in the process of exploration and reinterpretation of published materials. 

It is optimal to use the following parameters: distribution of background temperatures on 
the sections of the same name (for this region - 2000 m); distribution of forecast values of 
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temperatures at a depth of 5000 m, values of geometric mean gradients in the interval "neutral 
layer" - the maximum depth of temperature measurement in the well; depths of isometric surface 
150 - 180 °C at hydrostatic pressures ("oil window" or - zone of possible oil bearing capacity); 
distribution of thermobaric coefficient (Kt) and hydrostatic coefficient (Kh). 

Data from measurements of initial formation temperatures (Tf) and formation pressures 
(Pf) were used during tests and geophysical surveys in wells at 39 gas, oil and gas condensate 
fields. 

Factual material and research methodology. Preddobrudzka oil and gas region. 
Background temperatures at a depth of 2000 m vary from 55 to 70 °C. Their distribution is 
influenced by deep fault tectonics: the Tsygansko-Chidyrnlunzko-Balabanivska suture zone 
and individual foundation blocks (temperature 55 - 60 °C) are fixed. This zone actually 
separates the Preddobrudzka depression from the Eastern European platform. The 
sublatitude Bolgrad-Sasyn deep fault is clearly distinguished. The Tuzla Depression is 
characterized by a negative regional temperature anomaly, where the foundation lies at 
depths of 6.5-7.0 km, and the values of temperatures at a depth of 2000 m are 55.0-60.0 °C. 

The distribution of temperatures offshore correlates with their distribution in the shelf 
part of the trough. 

Within the development of the suture zone, the values of the mean geothermal gradients 
vary from 2.0 to 2.5 C / 100 m, for the Tuzla depression the characteristic-valueis-2.5—€ / 
100 m. / 100 m), which is bounded on the west by the Aluat graben, and on the east by the 
Artsyz deep fault. 

Predicted values of temperatures at a depth of 5000 m vary from 120 to 160 °C. The 
predicted depths of the zone of possible oil bearing range varies from 5000 m (Suvorov- 
Orikhiv transverse rise) to 8000 m (Tuzla depression), which is due to the geological 
structure, deep heat flow and heat and mass transfer processes in the interval "foundation - 
Earth's surface". 

In the vertical arrangement of hydrocarbon deposits, depending on the values of the 
initial formation temperatures and pressures, the oil zone is selected by the following 
parameters: Tf varies from 340 to 351 K; Pf - from 10.6 to 12.9 MPa; the value of the 
hydrostatic coefficient and the thermobaric coefficient varies within: 1.1> Kg> 1.0; 12.9> Kt> 
10.6 K / MPa at 3140> N> 2630 m. The above allows us to predict the Silurian-coal complex, 
as perspective for the search for hydrocarbon deposits. 

Black Sea-Crimean oil and gas region. The most presented with actual material is the 
Karkinitsko-North-Crimean depression, where most hydrocarbon deposits have been 
discovered. The temperature field at the cut of 2000 m is quite differentiated and there is a 
decrease in temperature values from the east (Evpatoria-Skadovsk fault zone) to the west 
from 100 to 70 °C (Odessa deep fault). The 80 °C geoisotherm captures the warmest zone (up 
to 100 °C), which is located both within the shelf (Golitsyn uplift) and in the Tarkhankut 
Peninsula and tends to the Karkinitsko-North-Crimean depression. 

The 70 °C isotherm outlines a less heated area of the shelf, which tends to Prydobruzhya, 
where a large area of low temperature distribution (up to 60 °C) is established. The central 
part of the Crimean peninsula (Perekop and Evpatoria-Novosiletsk uplifts) is characterized by 
a temperature anomaly of 80-90 °C. A natural decrease in temperatures from this anomaly is 
observed both to the south (80 - 70 °C) and to the north towards the Eastern European 
platform. Indole deflection is characterized by temperature values on this section of 80 - 90 
°C. Evpatoria-Skadovsk and Korsakovo-Feodosia deep faults in the temperature field are 
partially reflected. 

According to the values of the average geothermal gradients, two differently heated 
zones are distinguished: high values of the geothermal gradient (3.5 - 4.0 °C / 100 m), which 
tends to the Crimean peninsula, and low (up to 3.0 °C / 100 m) - extends in the western 
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direction. to Pre-Dobrudzha. The Karkinitsky-North-Crimean depression is characterized by 
values of a geothermal gradient of 3.5 - 5.0 °C / 100 m, the Perekop and Evpatoria- 
Novosiletsky uplifts - 3,5 - 4,0 °C / 100 m, the Mountain Crimea - 2,5 - 3, 0 °C / 100 m and the 
Indol Depression - 3.5 - 4.0 °© / 100 m. 

According to the distribution of forecast «background» temperatures at a depth of 
5000 m, highly heated (170 - 200 °C) eastern and low-heated (130 - 170 °C) western zones of 
the region are distinguished. The fact is that a fairly long extrapolation (from 3000 to 5000 
m), and insufficient amount of materials on the deep geological and geophysical structure 
(lithological composition of rocks, their thermal conductivity, etc.), the limit of distribution of 
geothermal parameters in the study area is not clearly defined by Odessa deep fault. 
Temperature values vary in the range of: Karkinitsko-North-Crimean depression from 180 to 
250 °C, Perekop and Evpatoria uplifts - 180 - 210 °C, Mountain Crimea - 170 - 180 Cand Indol 
depression - 180-200 °C. 

The forecast depths of the zone of possible oil bearing capacity for the eastern part 
vary from 4000 m (Evpatoria-Skadovsk fault) to 4500 m (Odessa fault), in the western part - 
from 5000 m (Odessa fault) to 6000 m (Artsyz fault). Within the Karkinitsko-North-Crimean 
depression, these depths are 3500 - 4000 m, where the Evpatoria-Skadovsk deep fault is fixed. 
The central part of the peninsula is characterized by depths of 4000 - 4500 m and their 
growth to the south (Simferopol uplift) and north (Eastern European platform), in the Indol 
Depression they reach 4000 - 4500 m. depths 6000 - 6500 m. 

According to thermobaric data, three zones are distinguished: oil (Tf - 340 -370 K; Pf. - 
15.0-30.0 MPa); gas condensate (390> Tf> 320 K; 36.0> Pf> 16.5 MPa) and gas (Tf = 291-425 
K; Pf - 0.9 - 45.0 MPa). Anomaly of formation pressures significantly affects the phase state of 
hydrocarbons in the formation (V.V. Kolodiy, M.V. Lebedynets, V.G. Osadchy, I.V. Kolodiy, etc., 
2000). According to the hydrostatic coefficient and the thermobaric coefficient, the zones are 
within the values: oil - 1.2> Kg> 0.9; 21.7> Kt> 12.3 K / MPa at 2500> H> 1770 m; gas 
condensate - 1.2> Kg> 1.7; 10.8 <Kt <19.3 K / MPa at 2910> N> 1400 m and gas - 0.9 <Kg <1.8; 
143> Kt> 9.84 K / MPa at 4420> H> 70 m. 

In the shelf zone of the region there are two zones of distribution of hydrocarbon 
deposits depending on the coefficient of hydrostaticity and depth of their occurrence: the 
upper zone - gas, which is characterized by the following parameters: Kg varies from 1.1 to 1.3 
and the depth of the roof of productive horizons Lower Neogene from 400 to 1000 m. The 
exception is the gas deposit of the Odessa gas field in the deposits of the Middle Paleogene, 
due to anomalous formation pressure (Kg = 1.78) at a depth of 400 m. The lower zone is gas 
condensate: Kg> 1.2 1000 m in the Lower Paleogene sediments. The upper zone is gas: H 
<1000 m, Kt varies from 25 to 70. The lower zone is gas condensate: H > 1000 m, Kt varies 
from 10 to 25. 

Thus, oil deposits can be discovered at depths up to 6000 m (Alibean and Zmiyinyy 
zones). The stratigraphic range of oil and gas is quite wide - from the Lower Cretaceous to the 
Miocene. The discovery of oil fields in the Karkinitsky-North-Crimean depression is unlikely. 
This is due to thermobaric conditions and heat and mass transfer processes in the interval of 
the foundation - «Earth's surface». 

Azov-Berezan gas-bearing region. Geothermobaric characteristics of this area are 
based on a small amount of actual material. Depending on the values of the initial formation 
temperatures and pressures, gas zone is released: Tf. varies from 300 to 307 K; Pf. - from 4.5 
to 7.0 MPa; hydrostatic coefficient and thermobaric zone coefficient: varies within the values: 
1,2> Kg> 1,1; 67.6> Kt> 42.9 K / MPa at 620> N> 425 m. Productivity is mainly associated 
with the Maikop strata, less often with the Lower Cretaceous, Eocene and Neogene 
formations. 
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Indol-Kuban oil and gas region. Sediments of the Indol-Kuban depression at a depth of 
2000 m are characterized by temperatures of 80 - 90 °C. The Korsakovo-Feodosiya deep fault 
is partially reflected in the temperature field. The distribution of mean geothermal gradients 
repeats the temperature distribution at a depth of 2000 m and is 3.5 - 4.0 °C / 100 m. The 
predicted depths of the zone of possible oil bearing reach 3500 - 4000 m. There are two 
zones: oil (Tf. - 290 - 320 K Pf - 0.9-7.5 MPa); and gas (Tf - 314-460 K; Pf - 12.9-89.5 MPa). 
According to the hydrostatic coefficient and the thermobaric coefficient of the zone are 
characterized by: oil - 1,4> Kg> 0,9; 43.0> Kt> 127 K / MPa at 560> N> 25 m and gas - 2.4> 
Kg> 1.2; 24.5> Kt> 5.1 K / MPa at 4800> N> 1100 m. 

The industrial oil and gas potential of Eocene and Maikop deposits in combined and 
lithologically shielded traps have been established. In the western part of the southern side of 
the Indol-Kuban Depression, industrial oil and gas deposits are associated with Maikop and 
Neogene complex and are located in local uplifts caused by diapir. In the southern part of the 
shelf adjacent to the Kerch Peninsula, the Paleocene-Eocene oil and gas complex is promising. 

The perspective Black Sea region covers the Black Sea deep-water basin. Exploratory 
drilling in this area was not carried out and therefore measurements of temperature and 
pressure are absent. According to R.I. Kutas, 2007 in the Western Black Sea basin heat flux 
does not exceed 40 mW / m2. The anomaly of low heat fluxes (up to 30 mW / m2) extends 
through the entire depression from southeast to northwest.In-the East Black Sea_basin, the 
thermal field is more differentiated, where against the background of low heat fluxes (20 - 35 
mW / m2?) there are several anomalies of high values (40 - 50 mW / m2). The prospects for oil 
and gas are associated with the thickness of Neogene sediments. 

Conclusions. Thus, the established patterns between the geothermobaric parameters of 
productive horizons and the spatial location of hydrocarbon deposits must be taken into 
account when forecasting and conducting exploration for oil and gas. This will provide a more 
thorough solution to the theoretical problems associated with the migration of hydrocarbons, 
the formation and preservation of their deposits, as well as increase the efficiency of 
prospecting and exploration of new deposits, including at great depths. 
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Lithological and mineralogical-petrographic features of the Lower Planorbel deposits of 
the Maikop series of the Fontanivsko-Gornostaivska zone of the Indolo-Kuban depression 
have been clarified. The spatial-age localization of siltstone-sand accumulative bodies is 
determined. Facial formations of sewage removal cones with horizons of overflow sands 
directed by currents in the lagoon on the raised sections of the shelf and alongshore bars 
were diagnosed according to a set of features. The conditions of early Planorbel 
sedimentation within the Fontanivsko-Hornostaivska zone and adjacent territories have 
been reconstructed. 


SEDIMENTO-LITHOGENESIS OF LOWER PLANNORBEL DEPOSITS OF THE MAYKOP 
SERIES OF THE FONTANIV-HORNOSTAYEV ZONE OF THE INDOLO-KUBAN DEPRESSION 


Rever A.0., Hnidets V.P., Hrigorchuk K.G. 


IIpoBeyzeHi AOCZ>KeHHA CNpAMOBaHi Ha BCTAHOBJICEHHA XapaKTepy MpocTopoBo- 
BiKOBO! MiHMBOCTi IiTONOTi4HO] CTpyKTypH Ta MiHepayoro-neTporpadivHoro cKJlafy 
OcafOBUX HallapyBaHb HVKHbOMIaHOpobesOBoi TOBIWi MalkKOony | MOHTAHIBCbKO- 
TopHoctaeBcbKoi 30HW IHAON0-Ky6aHcbkKoro iporMHy 3 MeTOIO peKOHCTpyKUil yMOB ix 
OcajjOHarpoMa/)KeHHA. 

3a XapaKTepOM MpocTopoBoro posnosisly TOBUIMH HWKHbOMJaHOpOesOBOi TOBLIi 
@MouHTaHiBCbKO-opHOcTa€BCbKOI] 30HH I[HON0-KyOaHcbkoro tporMHy Ha MouvaTOK 
ONiTOWeHOBOrO Yacy MpefcTaBiAM cobo! CKafHonobys0BaHuu, B MOpdosorivHoMy 
BIJHOWEHHI, CeAMMeHTaliMHuu GOaceiH 3 KpuMcbKuM, MoHTAaHiBCbKuM Ta 'opHocTa€BCbKHM 
OCTpiBHHMH cyxofOJlaMu, oO/AMOBaHMuMM- BarepiscbKo-lliBqeHHOKepueHCbKHM ~~ Ta 
Ka3aHTHICbKMM JenoleHTpaMu. 

JlironoriqHuu cKlay, TOBWIi, MOTYKHICTh AKO NepeBuuyye 500 M, xapakTepH3yeTbca 
JOMiHYBaHHAM IVIMHUMCTHX JiTOTHHIB (Bi, 29 Ao 70 % pospisy, cepegHe 49 %). IpomapKu 
KjlacToreHiB (NoTyKHicT10 0,2-10,0 mM) TarxKiloTb 40 HYKHIx YacTHH pospizy i povb ix 3pocTae 
TIpH HaOJIMKeHHI AO HMOBIPHMX ApKepesl 3HOCY Ta Ha CXWJIaX KOHCeAMMeHTAaliMHUXx NiAHATb 
(BMicT NiCKOBHKiB B pospi3i KOMBaeTbCA Big 3 WO 25 % (cepeguHeE 10 %); aneBpouiTiB - Biz 
27 0 57 % (41 %). 

3a XapaKTepOM poO3BUTKy y po3pi3i TOBLIEPOpMY!O4UHX KOMNOHEHTIB, 3ri HO METOAMKU 
(Kuceszee, Kynouuykut, 1983) BugineHo YoTUupH iTONOTiGHi KOMMVJIeKCH 3 Tpbox cepil. Ceper 
OcTaHHix HaHOisIblle MpOCTOpoBe NOWMpeHHA Mae 3MilllaHa McaMiTO-aeBposiTO-aprimiTOBa 
cepia. 

Aneeposimoea cepiA po3BUHeHa B 3aXxiJJHUX pahOHax JOC KYBaHO!l AiIAHKU Ha CXWIax 
KpumcbkKoro cyxofoy. BoHa mpefcTaBiieHa €4MHAM IIcaMiTO-asleBpOJITO-aprisiTOBUM 
(nickoBuKu 0-25 %, anesponitu 50-75 %, aprimiru 25-50 %) KoMneKcoM, TOBLIMHO! 110 
400M, aku dopMye ABa «A3UKONOAIOHOI» POpMH NOAA CYOMIMpOTHOrO MpocTaraHHa. 

B cxiqHOMy HallpsaMky (B HalIpaMkKy AeNOWeHTpy) KOMIJIeKC 3aMillyeTbcaA BiAKIaqaMu 
llepeBaxKHO aprimiTo-aneBpoiToBoro (micKOBUKH 0-25%, aneBponitu 25-50%, apriniru 25- 
50%) a60 3MiliaHoro TepHreHHoro (B piBHHXx CHIBBIAHOWIeHHAX BCi TPH KOMMOHeHTH) 
(mickoBuKH 25-50 %, aneBpomiTH 25-50 %, aprimitM 25-50 %) KommeKciB 3miwanoi 
ncamimo-aneeposimo-apeinimoeoi cepii. ApeatH po3BHTKy MepeBaxKHO — aprisiTo- 
aJlIeBpOJITOBOTO KOMIIVIeKCy TA?KIIOTb AO CXHJIiB KOHCe€AMMeHTaliMHHxX MIiAHATb, Ae 
NOTYKHicTh BiAKIaqiB Bapitoe Bi Nepmux yo noHag 500 Mm. Tlopogu 3mMilaHoro 
TepureHHoro (B piBHHx CHiBBiQHOWIeHHAX) KOMIIJIeKCy MalOTb He3HadHe IMpocTopoBe 
NOWMpeHHaA. HeBeuyKe 3a NOLWero MOvle 1X pO3BUTKY JOKai30BaHe B Me?Kax ByJIKaHiBCbKO1 
nomi. YTBOpeHHA ycix BUMUe3sraqaHWx KOMIVIeKCIB B AelmpeciMHux AiWIAHKax 3aMillyIOTbCcA 
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BiaKJafqaMu aprimiToBoro 3 NWpolwapkamMu caMiTiB Ta asleBpomiTis (nickoBuKu 0-25 %, 
aneBpomiTu 0-25 %, apriniru 50-75 %) komnmexKcy ap2iaimoeoi cepii. 

Tlickoeuku Ta anesBpositTH (TOBLUIMHOIO FO 10 M) XapaKkTepu3y!IOTbCA CTpOKaTHM 
3a0apByieHHAM. Ilopoqu osiromikToBoro, pigmie nonmiMikTOBoro cCKyjlafy cepefHbo- Ta 
ApiOHo3epHUcTi 3 XJIOPHT-KapOOHaTHHM, iHOgi KapOoHaTHHM Ta_ pereHepaliiHumM 
KBaplOBHM WeMeHTOM KOHTAaKTOBO-HOpoBoro Ta MopoBoro Tunis. TeKcTypa MacHBHa, 
WapyBaTa a6o JiH30NO0ZiOHO-WapyBaTa. YiaMKOBUMH MaTepian (70-90 % po3mipom 0,1-0,2 
no 0,3-0,5 MM) AOOpe OOkaTaHuH Ta BiAZCOpTOBaHHu, MpesCcTaBeHHH 3epHaMU KBaplly Ta 
NOJIbOBUX WMaTiB 3 OKPEMMMH yJlaMKaMM KpeMeHHCTHX Opi, 3epHaMM CBITM0-3e1eHOrO 
pomOiyHoro mipokceny (rimepcreH), slycKaMH cylI0og4M Ta dparMeHTaMu MikpodayHu 
KapOoHaTHOro cKslafy. AYTHreHHi MiHepasIu MpescTaBseHi riayKOHiToM (5-15 %), nipHtTom 
(3-5 %), cuqepuToo. 

Ap2ziaimu Kopw4HeBo-cipi, TeMHO-cipi, WiJIbHi MaCHBHi, iHOfi JiH3OBUAHO-MapyBaTi 3a 
paxyHoK mpowapKisp (1-5 mM) nickoBuKip Ta asleBpowiTiB, MOOAMMHOKUMX JiH304U0K Ta 
MiJIiMeETPOBHX TpolapKiB CHAepuTiB. OcHOBHa Maca Hopi, XJIOpUT-riApocmAMcTOorO Ta 
XJIOPUT-Kap60HaT-riApOcOAUMCTOTO CKlayy 3 YepenaliKaMU Ta dparMeHTaMu MikpodayHUu 
KapOoHaTHOrO, iHOogi KpeMeHHCTOorO ckKyJIafqy. YaaMKOBUH MatTepia KyTacToi dopmu 
posnogismeHui HepiBHoMipHo (10-40 %), noniminepasibHOrO CKNafy: ciOjja, KPeMeHUCTI 
NOpO/H, NOJIbOBI LIMaTH, KBapl, aYTHTeHHi rilayKOHIT Ta HipHtT. 

3a pe3yJIbTaTaMH JMHaAMOreHeTHYHOrO aHali3y TpaHyJIOMeTPHYHUX aHaJi3iB Mopig 
(metoguKa (Passega, Byramjee, 1969) Ta faHuMu raMadaliianbHoi inTepnperawii 
KapoTaxKHux iarpam (meToguKa (Porebsky, 1999) wymxKHbonsanopbenoBi BiaqKIayu 
Kazaumuncokoi 3anadunu (CatocapiscbKa, IlopopoTHa nsowi) igeHTudiky!oTbcA AK 
YTBOPpeHHA KOHYCIiB BHHOCY CTIMHUMX Teyi 3 TOPH30HTaMM NicKkiB po31MBy; PDOHTAHIBCbKO- 
TopHOcTae€BCbKOi 30H — CIPAMOBAHHX Teil B JaryHi Ha MpHNniAHATHX AiIAHKax WebPoBol 
pibHuHn (PonTaHiBcbKa Ta TopHocTaeBcbKa NOW) Ta perpecHBHUH B3AOBKOeperoBun Gap 
(Mapoiscbka mola). 

Pe3yJIbTaTH JOCIAKeHb JO3BOJIMJIM PeEKOHCTpy!OBaTH YMOBUM PaHHbOMJaHopOesOBoro 
OcaflOHarpoMaypKeHHA B MexKaX DOHTAHIBCbKO-lOpHOCTaeBCbKOrO BHCTyYNy Ta CyMixKHUX 
AWJIAHOK. 

Y 3ara/IbHUX pHcaxX PaHHbOMaHopbeoBuu GOaceHH pefcTaBAB co6o0lO OOWIMpy 
WeIbOOBY BOAOMMY 3 HU3KO!0 AenOWeHTpiB Ta NiABOAHO-HafBOJHUX BUCOUUH. Jlenyauinni 
oOsacTi 6yiM cKJafeHi fAaBHiMH TepHreHHHMH Ta kKapOOHAaTHHMH ToposamMu. 
OcayoHarpoMayKeHHA BigOyBaylocd y MAMTKOBOJHHX yMOBax 3 QOpMyBaHHAM 
aKYMYJIATHBHHX TiJI KOHYCIB BUHOCY CTIMHMX Teyi, MNICKiB PpO3/IMBiB, CIIPHMOBaHHMX Teil B 
JlaryHi Ta TpaHcrpecHBHHX B3/,OBKOeperoBHx Oapis. 

IIpu wbomy cmocrepiraeTbcA MeBHa JlaTepayibHa HeOHOPiAHicTb OOCTAHOBOK 
cequMeHTatlil. B340BxK NiBHidHOro Ta cxiqHoro cxusliB KpumMcbKoro cyxofouly PopMyBaJIMCcA 
KOHYCH BHHOCYy Ta TpaHCrpecuHBHi B3A0BKOeperoBi Oapu. B Mexkax 2%e DOHTAHIBCbKO- 
TopHoctaeBcbKoro BHCTyNy Ta CyMiKHMX AiIAHOK OyJIM pO3BHHeHi YTBOPpeHHA CTIYHHX 
Teuili, KOHYCiB BUHOCy Ta perpecHBHHX B3J,0OBKOeperoBHx Oapis. 
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BAKOPMCTAHHA NOJIIHOMIAJIBHOFO HABJIM2KEHHA IPH MOBY OBI 1-MIPHOI 
MO/JIEJII IVIbHOCTI MAHTII NI, YKPAIHCbKUMM IIIMTOM 3A PIBHAHHAM AJAMCA- 
BIJIbBAMCOHA 


Iymasnucovka J.0., Tizyaeeckut II. 
Incmumym zeogi3zuku HAHY im.C.I.Cy66omina, Kuie, lashum@ukr.net 


Exploration of the Earth's interior is limited by the inability to use direct research 
methods at great depths. To solve such problems, the concept of "model" is introduced, 
which represents some kind of schema this object, reflecting the main features of its 
structure. Several classes of model problems are used in geophysics. If the physical 
parameters of the model are known, they talk about the physical model, if there are only 
theoretical ideas about the environment, we are talking about "theoretical" models, if 
some data on the physical parameters are known, and the missing ones are found on the 
basis of theoretical ideas, they talk about the optimal model. In order to obtain a density 
distribution that corresponds to generally accepted models, it is necessary to transform 
the first approximation obtained from the Adams- Williamson equation. This paper shows 
several options for transformation; based on the—arithmetic-mean_correction for 5 
reference mantle models (PEMC, PEMA, PREM, AK135, IASP91); using control points 
representing seismic boundaries to determine the intervals for computation of density 
using the Adams-Williamson equation; when introducing corrections in the form of the 
difference between the polynomials for the theoretical density curve and that obtained by 
the Adams-Wilmson equation for the IASP91 model. The density curve obtained by the 
last method is not distorted by the introduced density jumps from the IASP91 model, 
adheres to the positions of seismic boundaries along the inflections of the P-velocity 
curve, while the density curve obtained from the Adams-Williamson equation is 
transformed into a curve that is as close as possible to the IASP91 density curve while 
maintaining the geometry of the inherent curve seismic velocity of P and S waves. The 
density curve obtained using the difference polynomial shows the most approximate 
solution to the optimal density model for a given seismic velocity distribution, in our case 
for the mantle domain under the Ukrainian shield with center coordinates 28.25E 49N. 


USING OF THE POLYNOMIAL APPROXIMATION IN THE CONSTRUCTION OF A 1- 
DIMENSIONAL MODEL OF THE MANTLE DENSITY UNDER THE UKRAINIAN SHIELD 
ACCORDING TO THE ADAMS-WILLIAMSON EQUATION 


Shumlianska L.0., Pigulevskyy P.I. 


Beryn. PieuanHa Adamca-Binvamcona. Wepmui i HatOisbuw icrOTHHM KpOK Ha WVIAXy 
NoOyAOBM HaOJIMKeHUX JO «peasIbHUX MOeAX» 3emNi 3pOOHV1M aMepHKaHcbKi reodi3suKu 
Agjamc i BinbamMconu B 1923 p. (Byznen, 1978; Buxyaun, 2008; *KapKoe, 2013; Maznuykut, 1965; 
3axapoe, Cmupuoe, 2016). Ak Bce MofesbHi 3ayayi, Ix nNigzxiq Mae 3agaHi NocTyaTu: 3emMiA 
Mae€ OfHOpigqHHH cKJIaq; HapocraHHA THCKy B MauHTii 3emmni BigO6yBaeTbcA 10 
ri]pocTaTH4HOMy 3akKoHy - Mpupict TucKky Ap npH 30i1buIeHHi r1MOUHH Ha Ar JOpiBHte Ba3i 
PeYOBHHH IbOro Wapy, WO MpuMayae Ha OAMHULWIO NOW, TOOTO CTuCKy MaTepiasly nix, Wier 
CHI TpaBiTaljil MepelwiKOAKalOTb TOJIOBHHM UYMHOM CHIN Mpy?KHOcTi. B Wbomy BunasKy 
ciipaBeJJIMBUH 3aKOH [yKa, AKMH rpae pOvIb PIBHAHHA CTaHy. BUXOAAYH 3 WbOrO, 

dP = —Ké, 


K=A+=n, 
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av 
v’ 

K - mogysib BceOiyHoro cTUCKy; 8 - BiqHOCHa 3MiHa OOcary (AimaTaHcii). 

CevicmiuyHuii MapaMeTp AO3BOJAE MacuITabyBaTH 3MiHy WisbHOcTi y BiANOBIAHICTb 3i 
3MiHOIO WIBHAKOCTI O6O'EMHO! CeMCMi4HO! XBHi. BBarkKaeTbCA, WO AAaHHH niAxXiq AOSBOMAE 
BH3HAYHTH AeTaIbHHA po3snogin wWinbHocTi B Hafpax 3emui i BignoBiqHO NobyAyBaTu 
peaJIbHy MOJe1b 3emui, WpoTe, 3 ypaxyBaHHAM BCiX 3ajjaHUX MpHIylWjeHb po «peasIbHOCTi» 
rowi 4 roBopuTy, Sib KOpeKTHa BBaxKAaTH OTPHMaHy MO/e/Ib KBa3i-peasIbHO!. PobuMo Jaw 
niAcTaHOBKy, 





= 


av dp _ XK 
dP =—K—=K—=-—dp 
¥ a J 
dP = Fdp, 
gp gp : : 
3 ~~ :~PiBHAHHA AflaMca-BitbaMcoHa cipaBefIMBO B TOMY BMIlay{Ky, KOJIM 


IW iIbHICTb 306i1bILIYETbCA 3 FIMOUHO! TiJIbKH 3a paxyHOK Bar BepXHix lapis. 
4 on. . 
F=K/p=(Vs — =Vs) - celicMidHHi MapamerTp. 


3 ypaxyBaHHAM 3aKOHYy BCeCBITHbOrO TAXKIHHA i BH3HAYeCHHA MacH, yKJafjeHoi B 
chepuvyHo! OOOOH, WO 3rafyIOTbcA BULLE. 


ap pany 
de _ emir) 
ar Fr 
Pebaed = 
— = 4npr“ 
ar e 


Pi3HuleBa CxeMa pilleHHA CHCTeMM PiBHAHb BUIVIAJja€ HACTYNHAM YHHOM (3axapoe, 
2016): 


p(r— Ar) = plr)—Ap = pr) + 6 

m(r — Ar) = m(r) — Am = m(r) — 4p(r)r* Ar 

Axuwyo mpu r=Rz3ayqano p(Re) 4 M(Rz)=M, nocnigoBuo «3HiMatoun» Wap NOTyxKHICTIO Ar 
OTPHMYEMO 3HadeHHA P(r) up r<Rz, 6byAyemo pospi3 WisbHocTi 3emui (Re - pagiyc 3emni; M 
— Maca 3emuii). 

Meroynka. Memoduka eu3Ha4eHHa onopHux (penepHux) MOUOK 3HAYeHb WibHOcMI. 

B poooti (Shumlianska et al., 2020) onucaHuu MeTOA, OTPHMaHHA CeMCMi4HUX Mex 10 
neperwHaM [eplwMx MOxiHAX WBUAKICHHM KpMBO! i AaHi pesyibTaTH AVIA MaHTil Nig 
YkpaiHCbKMM IWATOM. Li AaHi MOKYTb CJYWKUTH AVIA BH3HAYeEHHA ONOPHHX TOUYOK 
(ceicMidHuxX Mex) AVIA CTBOPeHHA MaTpuui penepHux 3HaYeHb I iJIbHOCTI, B3ATUX 3 
HaHOibl MpOCTOPpOBO OJIM3bKO PO3TalIOBaHOi AO pedepeHTHO! Mosesi, OTPHMaHOi pu 
3iCTaBJICHHi WIBUAKICHMX KpMBHx. JIA po3paxyHKOBO! WIBUAKICHHM KpHBO! 10 AOMeHy MaHTIil 
ni] OAHAM 3 MeraOsI0KiB YKpaiHcbkKoro WiUTa 3 KOOPpAMHaTaMU WeHTpy 28,25E 49N B3ata 
pedepeHTHa MojfevIb IASP91. 

Mu TIponouHyemo HacTylHy CxeMy po3paxyHKy LWyKaHO!l KpHBO! WisJIbHOCTI: 

- JJaHi 10 TryiMOMHaX CeMCMi4HUX KOPAOHiB, BiANOBIAHi HaliIMMM KOOPAMHaTaMy, 
3HaXxOJATHCA B poooTi (Shumlianska et al, 2020); 

- 3a Mogenmio JASP91 azna BigqnoBiqHHux rIMOHH BH3HadYaeMO ONOpPHi 3HaYeHHA 
INiWIbHOCTI, LO BIANOBIZaIOTh CCHCMi4HUM Me?KaM; 

- B iHTepBaylaxX CeMCMi4HUX Me%K 3HAXOAMMO LUliJIbHICTb 3a PiBHAHHAM AjlaMCa- 
BiJIbAMCOHAa. 

Memoduka no6ydoeu onmumanbHoi mModeni WinbHocmi 3 eHeceHuMU NonpaeKamu 3a 
noniHomamu, OMpumMaHUMU AK pizHUuUA MOdeNeU WiAbHOcmi 3a pieHAHHAM Adamca- 
Binvsmcona i AimepamypHumu OaHuMmu. 
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Tlo6yzyemo noyaTKoBi Mogeni wWisbHocTi 3a piBHAHHAM AjaMmca-BitbaMCOHa JA 
pedepeHTHHXx MoseseH 3emni (PEMA, PEMC, PREM, IASP91, ak135). Y pipuyaunHi AQamcona- 
BiJIbAMCOHA BHKOPHCTOBYETbCA CeHMCMiI4HHH MapaMeTp, OTPHMaHHH 3a IIBUAKOCTAMU 
00'E€MHMX XBHJIb P, S. PospaxoBaHy KpHBy allpOoKCMMyeMoO TOJiHOMaMM B Me?KaX CTPHOKiB 
wisibHocTi. Tako alpoKCHMyeMO KpHBi TeOpeTHYHHX WibHOCTI, MO6yAOBaHi 3a FaHUMU 
(https://ds.iris.edu/ds/products/emc-referencemodels/). WonpaBky 3HaxXOAMUMO AK pi3HHI10 
NOMHOMiB AJIA TeOpeTHYHUX KPHBUX WibHOCTi pedepeHTHUHX MOseeH i OTPHMaHUX TO 
piBHAHH!O Ajjamca-BiJIbAMCOHa. 

Tlompasky 1a ofHiel 3 pedbepeHTHO! MOei BAKOPHCTOByEMO VIA HaOIMKeHHA JO 
«peaJIbHOI» MO/eJi WVJIbHOCTI AIA OAHOFO 3 AOMeHYy MaHtTii nif, YKpaiHCbKMM LWMTOM. Ak i B 
nonepefHbOMy BHMafsKy, OyeMO BUKOpHCTOByBaTH celicmMiyHi Mexi, B iHTepBaslaxX AKUX 
3aCTOCYEMO NOMpaBKH NO NoiHOMYy AVIA WisbHOCTI pedepeHTHo! Moseni IASP91. 

Pe3y.J1bTaTH. 

1. Cnigyrouu dopmysu pi3zHuueBoro niqpaxyHKy WisIbHOCTi MaHTii, 3a3HaYeHO! Bulle, 
MM OTPHMaJIM pilIeHHA VIA 3HaXOJ?KeHHA UiJIbHOCTI MaHTil 3a PiBHAHHAM AjjaMCa- 
BimbamcoHa AA 5 pedepeHTHHX WBHAKICHHX MOfeneH (PEMC, PEMA, PREM, AK135, 
TASP91) i aya ogHiei 31 WBUAKICHHX KpUBHX 1A P-XBHJIb, JOMOBHEHO] CHHTETHYHO! KPHBO! 
Jia S-XBVJIb, B3ATOI 3 KBa3i-TpHBUMMipHol ceicMoToMorpagi4dHol MOsesi AVIA MaHTil nig 
YkpaiHCbKyM LATOM, a CaMe JIA JJOMeHY 3 KOOPAMHaTamMy WeHTpy 28,25E; 49N, B inTepBaii 
r46uH 50-2600 ko. Jia inmmMx MOJeen MU TaKO*K OOMEKUMOCA rIHOMHHO! 2600 km. 

Ha puc.1 npefscraBjeHi KpMBi WinbHOCTi AA pedepeHTHUX MOseeH y BapiaHTi, 
B3ATHX 3a JaHHMM aBTOpiB Mogenen (Ha catimi https://ds.iris.edu/ds/products/emc- 
referencemodels/) i nopaxoBaHi 3a piBHAHHAM AjlaMca-BiJIbAMCOHa. 


= p, 2/cm 
p, -~ 7 
6.5 a 
6 6 
7 5.5 
c > 
as 45 
F 4 
35 35 
3 3 
75 2.5 
? 2 
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pee p, zea? 
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p, e/cm> 
= 


/ 


6 


w 


0 500 1000 1500 2000 2500 H, xu 


PucyHok 1. Kpuéei wineHocmi meopemuyuHi ma nepepaxoeaHi 3a pieHAHHAM Adamca- 
Binbsamcona 01s pedepeHmuux modenetl 3emai: a - PEMC; 6 - PEMA; e - PREM; 2 - ak135; 1 - 
IASP91; meopemuuna Modeb = 4uOpHa Anis, nNepepaxoeana Adamca-Binbsamcona - cipa. 


Pi3HHIA MK TeOpeTHYHHMH KPHBYMM IiIbHOCTI 1 OTPHMaHHMM 3a PiBHAHHAM 
AfjaMca-BitbaMcoHa MoKa3ye HefOJiK MOcTyNaTy MpO OAHOPiAHICTb MaHTil, a TaKOx%K 
IIpHMyWjeHHA pO CTBOpeHHA THCKYy TiIbKM 3a paxyHOK BepxHix Wapis. JA HiBeJIOBaHHA 
WMX BIAZXHeHb MH TIpONOHye€MO BBeCTH NOMpaBKH B BATA pi3HHYi MOiHOMIB AVIA 
TeOpeTHYHUX pedepeHTHHX KPMBUX WiIbHOCTI i OTPHMaHUX B pe3syJIbTaTi NepepaxyHkKy 3a 
piBHAHHAM AyamMca-BinbaAMCcOHa. BBeeHHA TaKHX MOMmpaBOK MPHBOAUTb y BiANOBIAHICTb 
KpuBi (puc. 2). 


p,2/cm? 


WwW 


0 500 1000 1500 2000 2500 4. xu 


PucyHok 2. Kpuei wintbHocmi 0A pegepenmHux modenet (cipi ainii) i OAA Kpueoi nid 
Ykpaincbkum wumom @ MaHMitHOMy OomMeHi 3 KOopOuUHamamu YeHmMpy 28,25E 49N (4uopHa 
AiHiA) 3 ee@edeHumMU nonpaekKamu, OAA pegepeHmHux modeneu eidnoeidHo do pi3zHuYi 
noninomie, OAA Kpueoi nid wumom nonpaeku ckKAadatomb cepedHe apugmMemuyHe MIC 
nonpaekamu OAs pedepeHmHux moderne. 


OHak BBeJeHHA NOMpaBOK AVIA KpHBOl pO3rIAHYTOTO MaHTIMHOrO AOMeHY IIpHv3BeJ10 
40 CHOTBOpeHHA TreomeTpil BUXiAHO! KPHBOl, WO WBHAMe 3a BCe NpH3Bese AO NOMHJIKOBUX 
(10KaJIbHUM) aHoMasiit WivIbHOCTI. 

3acTOcoByioun iHWMH ni_xiq, AKMM BUKOPHCTOByeTbcA HaMU AVIA pedepeHTHUX 
MOfesleH, MOXKJMBO BH3HAYATH NOMpaBKH y BUTVIAZi pi3HHUi NOMIHOMIB AVIA CepeAHbo} 
KpHBOi WisIbHOCTI Bi, pebepeHTHO! Mose i WyKaHoi (Ta6.1. 1). 
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Ta6nnua 1. Touinomnu Aya cepesHbOi KPHBO! WiIbHOCTI, 114 WyKaHoi KpuBo! i 1x 
pisHuyA 





I'nu6uuHa 0-675 km 


I'nu6uuHa 700-2600 km 





TloniHomM AIA 


cepeHbO! y = 2E-06x2 + 0.0006x + 3.291 y = 1E-08x?2 + 0.0005x + 3.8818 


Moye 





TloniHom AIA 


WlyKaHoi y = -5E-07x2 + 0.0004 + 3.2058 y = 1E-07x?2 + 0.0004x + 3.4347 


mosey 








Pi3HuIA 


NOJIHOMIB y=2.5E-07x2-0.0002x+0.0126 y= -0.9E-07x2+0.0001x+0.4471 














OTpuMaHa KpMBa WiVIbHOCTI NictA BHeECeHHA NOMpaBoOK NO pi3HHWi NOIHOMIB Mae 
pO3pHB Ha KopfoOHi 670 KM, OCKiJIbKM CKJIaQHO Oyo nigiOpaTu noiHOM, AKHH OJHO3HAYHO 
BH3Hadae BepXH!0 i HWKHIO MaHTilO OAHOUACHO. 3aJIMMIAa€TbCAH HEBMPILeHHM MMTAHHA Tpo 
Te HaCKiJIbKA OTpHMaHa KpHBa BiAMOBIiAa€e ONTHMabHOI MOfei MaHTil 1 BHOCATb 4M 
nolupaBKH HeKopekKTHi 3MiHH JO TWepepaxoBaHHx KpHBY (HackKiJIbKH BOHA_ BiMOBiae 
mOWaTKOBMM 3MiH CeMcMi4HUMX WBUAKOcTeH). OAHaK Taku NiAXi7, Kpalijle BAKOPHCTOByBaTH 
Jia mo6yf0BH BiHOCHHX MOfeNeH, 3 ONOPHO! KpMBOl, Hallpukyiaf, cepefHbo! AVIA 
pedepeHTHHx a6O KpHBOi AIA pO3rvidHyTOrO AOMeHYy MaHTil,.a aHOMawii 6yAyTb NoKa3yBaTU 


BIAXHJICHHA BiJHOCHO! ONOPHO! Mose. 


2. JAA MaHTiMHOrO AOMeHY 3 KOOpAMHAaTaMH WeHTpy 28.25E 49N maemo Taki cevicmi4yHi 


Mexi i BiANOBIAHI iM 3HaYeHHA WisbHOcTI NO Moe IASP91 (Tabu. 2). 


Ta62nua 2. 3Ha4ueHHaA r1IHOHH CeMCMi4HHX MeX JJIA MAaHTiIMHOrO AOMeHy 3 
KOopAMHaTaMH 28.25E 49N 3 BiANOBIZHUMMH iM 3HAYeHHAMA ViJIbHOCTI 10 MOJevi 





























IASP91. 
[um6uHa CeicmuyeHOi Meri 3Ha4YeHHA IiIbHOCTI NO Moe 
4OMeHa C KOOpAMHaTaMH LeHtTpa IASP91 Ha rmH6nHax, 
28,25E 49N, km BiAMNOBIZHUX CEHCMi4HUX MexK 
WoMeuHa 28,25E 49N, r/cm3 
135 3.39727 
165 3.401584 
290 3.765419 
390 3.820897 
425 3.867325 
470 3.89995 
51S 3.93214 
600 4.11500 
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2.5 
0 500 1000 1500 2000 2500 H, km 


PucyHok 3. Kpuei winbvocmi: IASP91- eepxua cipa ainis; Kpuea 0AA MaHmMilHO20 OomMeHy 3 
koopouHamamu 28,25E 49N 3 eHeceHumu cepedHboapud@memuyHumUu nonpaekamu no 
peg@epeHmuum modensm; Kpuea WiAbHocmi OAA MaHMitiHOZ0 OoMeHy, O64uucNeHa, BUXOOAUU 3 


pienanHsa Adamca-Binbsmcona 3 nonpaekamu 3a pi3zHuyeeumMU NnoiHOMaMU WOdO KpUeOoi 


winbHocmi IASP91, 


Ha puc.3. moKa3aHHH pe3yibTaT BHKOPHCTaHHA MompaBKH 10. MO/JiHOMY JIA 
pedepeHTHoil mogeni IASP91 woo KpuBol WinbHocTi-AsA—posruiAHyToro—MaHTiMHOro 
OMeHYy, NopaxyBajIM 3a PiBHAHHAM AjjaMca-Binbamcona. TloninoMM Oy 3aCTOCOBaHi B 
iHTepBaylax CeHCMi4HHX Mex, BA3HAYeHMX PaHillle 10 NeperwMHiB MepwiAx MOXiIJHAX KPHBO! 
WBUAKOcTI P-xBub (Shumlianska et al., 2020). 

BucHosBKH. BuByeHHA TAHOMHHHX Hap 3emni O6OMexKeHi HEMOMXKJIMBICTIO 
BHUKOPHCTaHHA NpAMUMX MeTOAIB AOC KeHb Ha BeJIMKUX riMONHax. AA BUPILIeHHA TAaKUX 
3aBJJaHb BBOAMTbCA NOHATTA «MOJeJIb», AKa MWpefCTaBJIAe AKYCb CXeMYy WbOro O6'eEKTa, LO 
BiqoOpaxKa€ OCHOBHi pHcu Horo 6yfoBu. Y reogi3suyi BUKOPHCTOBYETbCA KisIbKa KJIaciB 
MOJ@JIbHUX 3ajja4, AKO BiZomi Pi3sH4Hi NapaMeTpH MoOsei, roBopaTb npo Pi3su4Hoi Mosewni, 
IPH HaABHICTb MMe TeOPeTHYHAUX YABJICHb IIpoO CepeAOBULe, MOBa He po «TeopeTHYHi» 
Mojesi, AKWIO BiZOMi AeAKi AaHi Mpo Mi3sM4Hi NapaMetTpuH, a BiACyTHi 3HAaXOAATbCA Ha 
nidcTaBi TeopeTHYHHX yYABJIeHb, KaxKYTb IpO ONTHMaJIbHy MO/eVIb. 

IIpu oTpuMaHHi OAHOBUMMIpHO! MOsei WinbHOcTi Bi4omMuM Pi3H4HHM NapaMeTpaMH € 
TIIbKM Maca 3emui i ceMcmi4Hi WeUAKOcTI. LibHicTb OTPHMYyIOTb pH BUPileHHi PiBHAHHA 
AjfjaMca-BiJIbAMCOHA, BAKOPHCTaHHA AKOFO MOXKJIMBO Mp AOMYyWeHHi po Te, WO WibHICTb 
CTBOPIOETLCA TiJIbKH Barolo BepXHix WapiB, NpH OAHOpiAHOMy CK/afi MaHTil. JjeaKe 
HaOJIMMKeHHA AO peasibHoro po3snosisy wWiwbHocTi Fae ceicmiuHHu Mapametp F = K/p = 


ml 2.9 7 . . ‘ Pr . 
(Ve — 3s); AKUH BCTAHOBJIIOE MACIITAO OTPHMaHOi! WibHOCTI WOO reomeTpil posnosiny 


CeHMCMi4HUX IWBHAKOCTeH, Ip WbOMy, AK MOKa3aHO HallMM /[OCiZKeHHAM, OTPHMaHi 
3HaYeCHHA WiIbHOCTi He € aOCOJIIOTHHMH, a JIMIe HaOMoKeHHAM, WO BizmoBiyae 
BUKOPUCTOBYBaHOMY PiBHAHHVO. 

Y anit poOoTi HaMM OKa3aHO KijbKa BapiaHTiB TpaHcpopMalii Ha OCHOBi 
cepeJHboapugMeTHYHO! NonpaBKu mo 5 pedepeHTHHM MosesamM (PEMC, PEMA, PREM, 
AK135, IASP91): 3 BHKOpHcTaHHAM ONOPHHX TOYOK AKi WpeACTaBJIAIOTb CeMcMiyHi MexKH, 
]JIA BU3HAYeHHA iHTepBaiB OOUMCeHHA WiIbHOCTI 3a piBHAHHAM AjjaMca-BiJIbAMCOHA; IIpu 
BBeJeCHHA NOMpaBOK Y BHAI piSHHUi NOMIHOMIB AAA TeOpeTHYHO! KPHBO! WiIbHOCTI i 
OTpHMaHO!l 3a PiBHAHHAM AyjaMca-BisibMcoHa AVIA Mosemi IASP91. 3 puc.3 BUAHO, WO 
OTPHMaHa OCTaHHiM CIMOCO6OM KpHBa IfiJIbHOCTi He CIOTBOpeHa IpHBHeECeHHMH CTpHOKaMu 
WisbHocTi 3 Mogemi IASP9I1, FoTpUMyeTbCA PO3TallyBaHHA CeMCMi4HUX Mex 10 MeperMHaM 
KpMBol P-WIBHAKOCTI, IpH WbOMy KPHBa IWiVIbHOCTi OTPpHMaHa 3 PiBHAHHA AfaMca- 
BiJIbAMCOHA TpaHCPOPMYETHCA B KPHBY, MAKCHMaJIbHO HaGJIMKeHy AO KPHBO! ONTHMaJbHO! 
WiJIbHOCTI Mpu 30epex*KeHHi reomeTpii BACTHBO! KPHBOi CeHcMi4dHO! WBUAKOCTI P i S xBUb. 
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OtTpuMaHa 3 BUKOpHCcTaHHAM osiHOMa pi3Huyi KpHBa WibHOCTi fae HahOisbu 
KOpeKTHe pilJ€HHA ONTHMaJbHO! MOfei WiIbHOCTI MpH AaHoMy posnofistly ceicmMi4Hux 
IUBHAKOCTeu, B HallOoMy BUMafKy, AIA MaHTiMHOTO AOMeHYy ig YKpaiHCbKHMM LWATOM 3 
KOOpAMHaTaMH WeHTpy 28,25E 49N. 
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AIIPOBAIJIAA YACTOTHO-PEZOHAHCHOM TEXHOVJIOFMH OBPABOTKH CHYTHHKOBbIX 
CHHMKOB HA YYUACTKAX MOHCKOB BOAOHOCHBIX KOJIIEKTOPOB 


Akumuyk H.A.1, Kopuaeun H.H.2, Jpo2zuykaa T.M.2 


1Mucmumym npukAaoHelx npobAem IkONO2UU, 2eoqu3uku u 2zeoxumuu, Kuee, 
yakymchuk@gmail.com 
2Mucmumym zeogu3uku um. C.H. Cy66omuna HAHY, Kuee, korchagin.i.n@gmail.com 


The results of experimental studies using the methods of frequency-resonance processing 
of satellite images within the search area for water collectors in the Cherkasy region are 
presented. At the survey site, the presence of a granite volcano with a root at a depth of 
996 km was established, and responses from dead water were recorded from the surface. 
From the granite volcano, signals were received only from samples of "old" granites. No 
gold responses from granites in this volcano have been recorded. From the surface, as 
well as at a hydrocarbon synthesis depth of 57 km, responses from oil and gas (intense) 
from granites were obtained. In the search area for reservoirs with water, as well as at 
the sites of drilled wells, the intervals of water accumulation are determined by scanning 
in the reservoirs of sedimentary rocks, as well as in granites. From some reservoirs with 
water, responses were obtained at iron frequencies. 


APPROBATION OF THE FREQUENCY RESONANCE TECHNOLOGY OF SATELLITE IMAGES 
PROCESSING IN THE SEARCHING AREAS OF WATER-BEARING RESERVOIRS 


Yakymchuk N.A., Korchagin LN., Drogitskaya G.M. 
Bpegeune. Moonsbyubie MpAMOMOWCKOBbIe MeTOAbI YCTOTHO-pe30HaHCHOH 


OOpaboTKH CNYTHHKOBbIX CHHMKOB HW OTOCHHMKOB LjeJIeHallpaBJIEHHO UCIOJIb3y!OTCA B 
pexkuMe alpoballMu AJIA MOMCKOB Troprounx UM Py/HbIX MOMe3HbIX HCKOMaeMbIX HW H3y4eHHA 
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rylyOMHHOPO CTpoeHHA 3eMJIM, a TaKKe MWlaHeT M CiyYTHHKOB CosiHe4yHOH CucTembI (AkumuyK 
u Op., 2019; AkumuyK, Kopuazun, 2019a; 20196; 20196). B HacTosulem coooujeHuu 
IIpeAcTaBJIeHbl pe3ybTaTbI alpoOaluH MOOMJIbHbIX MeTOJOB Ha JIOKAJIbHbIX YUaCTKAaX 
MOMCKOB BOJOHOCHBIX KOJWIeEKTOpOB B UepKaccKoH oO/lacTH. IKCHepHMeHTaJIbHble 
MCCJle{OBaHHA MpOBeeHbI C WeJIbIO H3Y4YEHHA BOSMOXKHOCTH MpHMeHeHHA MpAMONOMCKOBOU 
TeCXHOJIOrMH JIA OOHAPyKeHHA B3aylexKeH BOAbI B KOJINeEKTOpaxX pa3JIMYHOrO THMa U 
onpeseleHHA ONTHMAJIBHbIX MECT 3aJ1IO7KEHMA CKBaXKHH JIA BOJOCHAOKeHHA. 

MeToybl WcciefOBaHHH. IKCHepMMeHTaJIbHble UCCefOBaHHA Ha Molla yqu 
oOcjleOBaHHA MpOBeJeHbI C MCHOJIb30BAHHEM METOJOB YaCTOTHO-pe3sOHaHCHON OOpaboTKH 
MW JeKOAMpOBaHHA CIYTHHKOBbIX CHAMKOB HM POTOCHHMKOB, BePTHKaJIbHOroO CKaHMpOBaHHA 
(30HAMpoBaHHA) pa3pesa C lesIbIO OpefesieHua (OWeHKH) riyOUH 3asleraHvaA HU MOWIHOCTeH 
pa3JIM4HbIX KOMIJIEKCOB MOpof, H MCKOMBIX TOJIe3HbIX HCKOMAeMbIX, a TaKKe MeTOAMKU 
WHTerpaJIbHOH OWeHKM MepcieKTHB He@Tera30HOCHOCTH (PpyOHOCHOCTH) JIOKaJIbHbIxX 
yuacTKOB HU KpyMHbIxX O60KOB. OcoOeHHOCTH UCNOMb30BaHHbIX MOOHJIbHbIX 
IIpHMONOWCKOBbIX MeTOOB, a TakKKe pe3yJIbTaTbl MX allpobayHH WM MpakTMYecKoro 
IIPHMeHeHHA OXapaKTepH30BaHbl B (AKumuyk u Op., 2019; AkumuyK, Kopuaeun, 2019a; 20196; 
2019e). 

Pe3yIbTaTbI HcciesOBaHHMH. IIpu nOATOTOBKe K MpOBefeHHI0 JKCHEPHMeHTAJIbHbIX 
pa6oT peKOrHOCHMpoBOuHOrO XapaKTepa UCIOb30BasIMCb KOOPAMHAaTbI- HpobypeHHbIx 
CKBaxKUH HW 4-X YIIOBbIX TOYeK MOKaNIbHOrO y4aCcTKa HOMCKOB, a TaKxKe TeKCTOBbIe 
JOKYMeHTHI OT pa3HbIX OpraHH3allMH, B KOTOPbIX IIpHBe/feHbl HEKOTOPbie CBeseHHA O06 
OCOOe€HHOCTAX YTeoOrMuecKorO CTpOeHHA BepxHeM dacTH pa3pe3a, TWOJIyYeHHbIe B 
pe3yJIbTaTe paHee IIpOBeCHHbIX paboT UW OypeHHA CKBayKHH. 

1. Ilo pe3ybTaTaM paOoT C WesbIO MOMCKOB MCTOUHHKOB BOsOCHaOxKeHuA I. Winona B 
1970-1973 rr. ycTaHoBJeHa C1O*KHaA reosorMyecKad CATyal|MA C MOMCKaMH BOI. 

2. TloucKH TpeUlMHHbIX BOA, He aM MOMOMKUTeEIbHOrO pe3syJIbTAaTa B ITOM paHoHe 
(6ypeHveM ycTaHOBJIeHa MHTCHCHBHAaA KOJIbMaTal|MA TPeWMH TJIMHUCTbIM MaTepHaviomM). 
Tlostomy 3agauy BofocHabxeHna rf. Wnonbl pelianw 3a cyeT Oy4aKCKO-KaHeBCKUX HU 
YeTBeEPTHUHbIX BOJOHOCHbIX TOPH3OHTOB (ocaouHble Noposbl). B pesyibTaTe OypeHuA Ha 
3TH FOPH3OHTHI Ob OOOpyAOBaHbI MapbAHOBCKHH MU BacuIbKOBCKHH BOJO3a00pbI. 

3. YcTaHOBJIeHO, ITO AIA ITOFO pahOHa HaGOIOAaeTCA 3HAYMTEJIbHaA HEOAHOPOAHOCTb 
YHOMAHYTbIX TOPH30HTOB, TO eCTb YepesOBaHve ITvIMHMCTOrO (HeNmpurogHoro AVIA 
BOJOCHaO*KeHHA) MW MecuaHUNCTOrO paspes3a (O6aronpHvATHO"O AVIA BOAOCHAOKeHHA). IIpuiem 
W3MeHeHHe (YepesOBaHHe) ITHX FOPH3OHTOB B IlaHe M0 pe3yJIbTaTaM IIpe/{bIAYUMX paooT 
cocTaByineT 70 100 - 150M. 

4. OTMeyeHO Tak?Ke, ITO AVIA YETBEPTHYHOTO BOJOHOCHOrO TOpH30HTa XapaKTepHa 
NOBbIMIeHHAaA %Kee3MCTOCb (TO eCTb OH MpakTHYeCKH HelpHroyeH AVIA MUTbeBOrO 
BOJOCHaOwKeHHA B AaHHOM pahoue). IIpu HefocTaTOYHOH ero M30/ANHH pu OypeHuu 
CKBa?KHHbI, OH MOMKET 3arpABHATh (MOBbIMATb KeE3UCTOCh) HW HWKe 3asleraroljNe 6yyaKCKoO- 
KaHeBCKHe BOJOHOCHbIe FOPH30HTHI HU TOpH3OHT TPeLMHHbIX BOs. 

5. B 2013 r. B 4YaCTHOM AOMOBJAaeHHU TWpobypeHa CKBaxKHHa AMaMeTpoM 125 u 
rayOuHou 78 mM (41 M AO rpaHuTosB UH 37 M B rpaHutTax). Ha riyouHe 47 M, B Tpell{MHOBaTOH 
30HeE OOHapy?KeH BOAOHOCHbIN TopH30HT. OfHaKo TIpu UccyiefOBAaHHM BO/bI B He 
yCTaHOBJIeEHO TMOBbIMIeHHOe COfepxKaHve ABYXBaJIeEHTHOrO > KesIesa. HurKe BOOHOCHBIX 
TOPH30HTOB Mp 6ypeHHu He OOHapy>xeHo. B cBA3H C STMM CYyeCTByeT HEOOXOAMMOCTDH B 
onpeseIeHH HaJIM4NA BOJOHOCHBIX FOPH30HTOB rv1yOxKe 78 M. 

Ayia WpoBeseHHA peKOrHOCHMpoBodHOrO ObcTeAOBaHHA OWA MOMCKOB 
NOJTOTOBJICHbI Ba CIlyYTHHKOBbIX CHUMKa (puc. 1 u 2). Ha puc. 1 npeszcTaBsieH CIlyYTHUKOBbIA 
CHHMOK violas, Ha KOTOPOM MapkKepaMH MOKa3aHO TOJIO%KeHHe BCeX MpobypeHHbIXx 
CKBaxKHH WM JOKaJIbHOrO ydacTKa MOMCcKOB. Ilono%KeHHe y4aCTKa MOMCKOB MW NpobypeHHoH 
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CKBa?KMHbI BO31e€ YACTHOFO CTPOeHHA NOKa3aHbl Ha PparMeHTe ClyTHHKOBOrO CHHMKa Ooviee 
KpylHoro MacuiTa6a (puc. 2). 

Yuacmok nouckoe e6odbl. IKCHEPHMeHTaJIbHble WCCeAOBAaHHA ObIIM HadyaTbI C 
YaCTOTHO-pe30HaHCHOH OOpabOTKH CHYTHHKOBOrO y4aCTKa MOMCKOB Bob (puc. 2). Ha 
HauaJIbHOM 3Talle paboT Np OOpaboTKe CHHUMKa C MOBeEpXHOCTM 3aAPUKCMPOBaHb! OTKJIMKU 
OT Me€pTBOH BOJBI, OT KUBOHK BOAbI CHrHaJIbI He NOJIYYeHBI. 

Ha nmowjagu yuacTKa 3apervcTpHpoBaHbl TakxKe OTKJIMKM OT HedtTu(!), rasa(!), 
docdopa (xKeTbIM) HM KOICHTa. CurHaJIbl OT KOHJeHCaTa, AHTaps, 30/1I0Ta UM COJIM He 
NOJIYYeHBI. 

3aUKCHpOBaHbl OTKIMKM OT 9-of (MepresH) rpynibl OcaqOuHbIx Nopogs u 1-on 
(rpaHUTbI) rpyniibl MarMaTuyeckux Nopog. PuKcaljveH OTKJIMKOB Ha pa3JIMYHbIX ryilyOWHax 
KOpeHb rpaHHMTHOrO BYyJIKaHa OMpefeyieH Ha TryryOuHe 996 Km. Ha noBepxHocTu 50 KM 
NOJIYYeHbI OTKIMKU TOJIbKO OT «CTapbIxX» O6pa3ll0B rpaHHTOB Cc HOMepamu 12-19 B 
HCHOJIb3yeMOH KOJIIeEKIMUM, OT «MOJIOAbIX» OO6pa3ll0B Cc HOMepamMu 1-11 = curHasbi 
OTCYTCTBOBaJIH. CeOBaTeJIbHO, Y4aCTOK OOcCIeAOBAHHA pacnovioxwKeH B pefsesax «cTaporo» 
rpaHMTHOPo ByJIKaHa. B TaKWx ByJIKaHaX OTKJINKH OT 30J10Ta He PUKCHPYyIOTCa. 

CkaHHpoBaHHeM pa3pes3a C MOBepXxHoOcTH (0 M), war 1 CM, OTKJIMKM OT TpaHMTOB Hayau 
®uKcupoBaTbca co 145 M UM TpocueKeHbI TObKO YO 1 KM (Jasiblle CKaHHpoBaHve He 
NpoBowusocb). OTMETMM MIpH 3TOM, 4YTO NOMyYeHHaA OWeHKa FIYOUHbI 3ayieraHHA BepxHeli 
KPOMKH rpaHHToB 145 M ABAAeTCA MHTerpasIbHOM (cpeAHeB3BeWIeEHHOM) AAA WoWayu 
oOcieOBaHHA Ha pu. 2. 

Ha noBepxHocTy 145 M “43 BepxHel YaCTH pa3pe3a OTKJIMKM OT BOAbI KUBO M MepTBOH 
He MOJIy4eHbI, a 3APUKCHPOBaHbI CHFHaJIbI TOIbKO OT 7-0 (H3BeECTHAKH) UM 9-0 (MepresH) 
rpynn ocaJOUuHbIxX Nopos. 

IIpu cKaHHpoBaHun pa3pe3a co 145 Mo, mar 10 cM, OTKJIMKU OT MepTBOH BOJbI 3 
TrpaHHTOB Haya PuKcHpoBaTbcA co 160 M u MpocsexKeHbI TOKO Yo 250 Mm (gable 
CKaHMpOBaHHe He MpOBOMJI0Cb). 





a | 


PucyHok 1. CnymHukoeoltl cHuMoK nAowadu 


o6cnedoeaHuaA =6e@-~—s patione—=—s 2._~Ss«sInona 
IIpo6ypeHHoie CK6QIKCUHbI o603HaueHbI 
MapKepamu c CUMBO/NAMU: «M» - 


Mapbanoeckoe mecmopostdenue BodbIl; «P» - 
koHOumepckaa cabépuxa; «Ll» - WInoasuckuti 
mMofoko3aeo00; «Bb» - YacmHbiti Oo™M. 
Mapkepamu c cumeosamu 1, 2, 3, 4 o603HaueH 
yuacmok noucka nod3eMHbIXx 600. 


PucyHok 2. CnymuHukoéeolll cHumMoK yuacmka 
nouckoé 6odb! 6 patione 2. LWnona (YepKacckaa 
o62acmb). Mapkepamu c cumeonamu 1, 2, 3, 4 
o603HaYUeH yYuacmoK nNoucKa NOd3eMHbIX BOO. 
Mapkepom c cumeonom «b» o603Ha4eHO 
nonoxceHue npobypeHHou CKeadKUHbI B03/e 
4acmHozo cmpoeHus. 


YTouHeHHe 3HAYeHHMH: Ip CKaHHpOBaHMUN C 160 M, War 1 CM, OTKIMKH OT BOJbI Hada 
®uKcupoBaTbca co 160 M wu pocnexeHbt Oo 200 mM (fanbuIe MpocnexuBaHHe He 


MIpOBOAMJI0C). 
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Ha puc. 2 MapkKepoM C CHMBOJIOM «Bb» MoKa3aHO NOJIO*KeHHe MpOOypeHHOHM CKBa?KHHbI 
BO31e YACTHOTO CTpoeHHA. 

IIpu cKaHWpoOBaHHU pa3pe3a 9TOM TOUKe C MOBepXHOCTH, War 10 cM OTKIHMKH OT 
rpaHUWToOB Hayasiu PUuKcupoBaTeca c 40(41) M. 

M3 untTepBasia 46-55 mM nousy4eHbl CHrHaJIbI Ca60M MHTeCHCMBHOCTU OT BOJbI pu 
CKaHMpoBaHHH paspe3a c 40 M 70 78 M, War 1 cM. 

A CKaHMpoBaHHeM pa3pe3a C NMOBepXHOCTH, War 10 CM OTKJIMKH OT MepTBOH BOI U3 
rpaHHToB PUKCHPOBaJINCb B MHTepBasie 155-200 o. 

Ilnowad’ pacnonoskeHua npobypeHHeix cKeascuH. IIpH YacTOTHO-pe30HaHCHOHK 
oOpaboTkKe CIlyYTHHKOBOrO CHHMKa Ha pute. 1 C NOBepXHOCTH 3apUKCHpOBaHbl OTKJINKH OT 7- 
oH (M3BeCTHAKH) MU 9-OM (MeprenH) rpynM OcafOuHbIxX NMOpor, a TakxKe rpaHHTosB (1-aa 
rpylitia MarMaTH4uecKHx). 

Ha noBepxHocTH 145 M u3 BepxHeH 4YaCTH pa3zpesa NOJYYeHbI OTKJIMKY OT H3BECTHAKOB 
MW MepreyieH, a TakxKe OTKJIMKH CJ1aG6OM MHTCEHCHBHOCTU OT MepTBOM BOJbI U3 H3BECTHAKOB. 
OT rpaHUToB, a TaK?Ke MEPTBOH BOAI M3 Mepresiew CHrHasIbI He 3apMKCHPOBaH Bl. 

C moBepxHOCTH NOJYYeHbI TaKKe OTKJIMKU OT HEMTH UH rasa. PerucTpaljMen OTKIMKOB 
OT HePTH HU ra3a Ha pa3HbIX NMOBEPXHOCTAX YCTAHOBJIeHO, YTO BEPXHAA rpaHuia PUKCayuU 
OTKJIMKOB pacnovioxKeHa B HHTepBavie rlyOuH 1-2 KM. 

OTKIMKH OT HEdTH, rasa (AHTCHCMBHbIC) AU Pochopa 3aperucTpHpoBaHbl TakKe-Ha 
rpaHule CHHTe3a YB 57 kM. 

CkaHHpoBaHHem pa3pe3a c 1 km, waru 10 u 50 cm, oTKaMKM Ha YacToTax HepTH 
3aPUKCHPOBaHbl B HHTepBavie 1590-1840 m (ganbuie CKAHMpOBAaHHe He MpOBOAMIOCs). 

IIpH cKaHwpoBaHuu pa3spe3a c 1 KM, war 50 cM, OTKJIMKHM Ha YacTOoTax ra3a 
@UKCHPOBaJINCb B MHTepBasie 1430-2500 mM. 

JloKaJIbHbIM  ydacTOoK Ha MapbvuckomM mecTopowyeHuu. Ha puc. 1 nomoKeHHe 
ipoOypeHHOHM CKBaxKHHbI Ha MeCTOPOXKAeCHHH OO6O3HAYeHO MapkKepoM Cc CHMBOJIOM M B 
IIpaBOM BepXHeM yIvly pHcyHkKa. 

Ha noBepxHoctuw 110 M u3 HMKHeEHM YaCTH pa3pe3a 3apPUKCHPOBaHbl CHTHaJIbl OT 
MepTBOH BOJbI H3 TpaHHTOB, M3 BepxHeH 4aCTH OTKJIMKH OTCYTCTBOBaJIN. 

M3 BepxHeH YacTH pa3pe3a Ha riyOuHe 110 m 3aperucTpupoBaHbl CHrHaJibl OT 1-6 
rpylll OcaJOUHbIX NOpos, a TaKKe OTKIMKU OT MePTBOHM BOI M3 2-OH rpyMMbl OcaOUuHbIx 
nopoy. M3 HwKHeH YaCTH pa3spe3a CHIHaJIbI OT ITUX NOPOL HU BOI OTCYTCTBOBaJIN. 

CkaHHpoBaHHeM pa3pe3a C MOBepxHOcTH, War 10 CM OTKJIMKH OT MeEPTBOH BOB U3 2- 
OH rpylMbl OcaqOUHbIX NOPOA NosJy4eHbI M3 MHTepBasa 35(36)-48 m (go 110 mM npocaexKeHo 
CKaHMpoBaHHeM). 

CkKaHMpoBaHveM pa3pe3a C NOBepxXHocTH, War 10 cM OTKIMKH OT MepTBOHM BOJBI 
NOJIy4eHbI M3 MHTepBasIOB 1) 35(36)-48 M, 2) 53-59 m, 3) 150-200 mM (uHTeHCHBHbIe CHTHaJIbI 
@UKCHPOBaJINCb TakxKe H Jasibile). 

BepxHAA KpOMKa rpaHMTOB OlpefesieHa CKaHHpoBaHHeM pa3pe3a Cc Warom 10 cM Ha 
rayouHe 140(141) km. 

CkaHMpoBaHiem pas3pe3a c 30 M, mar 1 cM, OTKJIMKM Ha YaCTOTAaX Kesle3a U3 BOI 
3aMUKCHpOBaHbI H3 HHTepBasioB 1) 35-47.4 Mm, 2) 54.7-(57-uHTeHCHBHbIM)-58.8(59) mM 
(JasIbluie CKaHHpOBaHHe He MpOBOAMJIOCb). 

BbIBOAbI HW 3akKI0O4UeHMe. Ha yyacTKe MOMCKOB KOJIeCKTOPOB BOsbI B YepkaccKon 
o6slacTH yCTaHOBJIeHO HasM4ve TpaHMTHOrO ByJIKaHa C KOPHeM Ha rylyOuHe 996 kM HU C 
MOBEPXHOCTH 3adHKCHpOBaHbl OTKJIMKH OT MepTBOH BOsbI. M3 rpaHHTHOrTO BYy/JIKaHa 
MOJIYYeHbI CHFHaJIbI TOJIbKO OT OOpa3IjOB «CTapbIx» rpaHHToB. B «cTapbIx» TpaHUTHbIx 
ByJIKaHaX OTKJIMKH OT 30J1I0Ta HU pa3y He PUKCMpoBaNcb. He 3aperMcTpHpoBaHb! CHFHaVIbI 
OT 3010Ta MW Ha ydacTKe MOMCKOB BO/bI. 3aTO C NOBEPXHOCTH, a TakxKe Ha IylyOMHe CHHTe3a 
YB nosly4eHbl OTKJIMKH OT HEPTH UH raza (MHHTeCHCMBHEIe)! 
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Ha ywacTKe MOWCKOB KOJIJIEKTOPOB C BOAOH, a TakKxKe Ha WoWasfKax MpobypeHHbIx 
CKBa)KHH CKOIMVICHHA BOJbI OpefesIeHbI CKAHMPOBaHNeM B KOJIJIEKTOPax OCaJOUHbIX MOpO, 
a TakxKe B rpaHutax. M3 HeKOTOPbIX KOJIEKTOPOB C BOOM MOJIYYeHbI OTKIMKU Ha YaCTOTAX 
*Kee3a. 

Pe3yIbTaTbI IKCIEPHMEeHTAJIbHbIX paooT Ha y4acTKe MOMCKa BO/bI HM UX COMOCTaBsIeHHe 
C MaTepHalaMu OypeHHA MO3BONIAIOT CfelaTb BbIBOJ, YTO TeXHOMOrHMA YaCTOTHO- 
pe30HaHCHOM OOpabOTKU CIYTHUKOBbIX CHHMKOB MU MOTOCHMMKOB MO3BOIAeT OOHAPyKHTb 
BOJJOHOCHbI€ TOPH3OHTHI B OCAJOUHbIX KOJWIEKTOpax, a TakxKe B rpaHutax. IIpu mpoBeszeHuu 
J€TaJIbHbIX paOOT Ha y4acTKaX MOMCKOB BOJbI MOryT ObITb OMpefesIeHbI OMTHMaJIbHbIe 
MeCTa JIA OypeHHA CKBa?KHH Ha BO/JYy. 
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PE3YJIBTATbI PEKOTHOCHHMPOBOUHOrTO OBCJIEAOBAHHA MWIOUWJAAN CJIAHLEBBIX 
YI JIEBOAOPOAOB B BACCEHHE YXHJIJIMCTOH (CILIA) 
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The paper presents the results of a reconnaissance survey of large areas in the region of 
shale play in the Williston Basin. A volcano rooted at a depth of 470 km, filled with 
sedimentary rocks of 1-6 groups, has been identified within the shale play. Signals from 
oil, gas, condensate, amber, phosphorus and living water were recorded in the volcano at 
the 57 km border, and from carbon dioxide and dead water at 59 km. By scanning the 
cross-section from the surface up to 10 km, five intervals were identified for oil deposits 
searching. On the surface of 10 km, oil responses were also obtained from the deep 
horizons of cross-section. The facts of migration of gas (methane), carbon dioxide and 
phosphorus into the atmosphere were established by instrumental measurements on the 
play area. Within the zone of hydrogen degassing, a large basalt volcano with a root ata 
depth of 470 km was discovered, responses from hydrogen and living water were 
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recorded, the presence of hydrogen bacteria was established in the upper part of cross- 
section, and the fact of migration of hydrogen and phosphorus into the atmosphere was 
confirmed. 


RESULTS OF A RECONNAISSANCE SURVEY OF THE SHALE HYDROCARBONS AREA IN THE 
WILLISTON BASIN (USA) 


Yakymchuk N.A., Korchagin LN. 


Bpefeune. B ctatbe (Sonnenberg, 2021) mpeycTaBleHbl MaTepHasbl M3y4eHHA 
KpyNHou 3aexKu (ed) TAKeOH HedTU B OaccelHe Williston Ha ceBepe CIUA. B cBa3u c 
3ITHM BO3HHKJa Weslecoo6pa3sHOcTb MpOBeCTH C MCHO/Ib30BaHHeM IIpAMOMOMCKOBbIX METOJOB 
YaCTOTHO-pe30HaHCHOH O6pabOTKH CIYTHHMKOBbIX CHHMKOB (Akumuyk u dp. 2019) 
Pe€KOrHOCHMpoBouHoe OOcCeAOBAaHHe WOWaN pacnooKeHHA Wie C WesbIO OWeCHKU 
epcneKTMB OOHapyxKeHHA B ero Mpefentax ckonNeHHH (3anexeH) YB B rnyOMHHbIx 
TrOpH30HTax pa3pes3a. 

B mpowecce aHaiW3a CIYTHHKOBbIX CHHMKOB TeppHTOpHM pacnooKeHHA view 
BHMMaHHe aBTOPOB IIpHBJIeKIM JIOKAJIbHbIe YUACTKH UW KpyHHble MWiOWayu Cc OCOOeHHOCTAMU 
pejbeda (3eMHOM NOBepXHOCTH), XapaKTePHbIMH JVIA 30H BUAMMOM BOAOPOAHOU Aerasauun. 
IIpeqBapuTesbHble pe3yJIbTaTbI OOCefOBaHHA CaHWeBOrO Wied MW KpPyNHOM 30HbI 
BOJOpOAHOU AerazalMu aHa/IM3UMpyIOTCA B Te3sHCax JOKJafja. 

MerTo,bl Hcc1efOBaHHH. IKCHEPHMeHTaJIbHble ACCIeEOBAHUA PeKOTHOCLMpOBOYHOTO 
XapaKTepa IpOBOJATCA C MCHOb30BAHHEM MaJIO-3aTpaTHOH MpAMONOMCKOBOHM TeXHOJIOrHMH, 
BKIOUaIOWeH MOMPUWUMpOBAaHHbIe MeTOAbI YaCTOTHO-pe30HaHCHOH oOpaboTKH HU 
eKOAMpOBaHHA CllyTHHKOBBIX CHUMKOB u POTOCHHMKOB, BePpTHKaJIbHOrO 
3JIEKTpOpe30HAaHCHOrO 30HAMpoBaHHA (CKaHHpoBaHHA) pa3spe3a HW METOAMKH MHTerpasbHoH 
OWe€HKU MepcneKTHB He@Tera3OHOCHOCTH (pyJOHOCHOCTH) KPyMHbIX MOMCKOBbIX OJIOKOB U 
JIOKaJIbHBIX y4acTKOB (AkumuykK u Op., 2019). OTAembHbIe KOMMOHEHTHI HCHOb3yeMOn 
TeXHOJIOrMA paspaG6OTaHbI Ha MPHHWMMax «Bell|eCTBeHHOM» MapagurMbl reobu3nyeckux 
McCJleOBaHHH, CyWIHOCTb KOTOpOH 3aKIOdaeTCA B NOMCKe KOHKpeTHOrO (HCKOMOrO B 
KaxKJOM OTJCIbHOM CJIydae) BelljecTBa. B OcHOBe pa3paOOTaHHbIX MeTOJJOB Jle%KaT 
oOHapyxeHHbie HuKosonw Tecma B 1899 r. crosyve 93eKTpHuecKHe BOJIHbI. B 
MOJMPUUMpOBaHHbIX BEPCHAX Me€TOJOB YACTOTHO-pe30HAHCHOM OOpabOTKH CIYTHHKOBbIX 
CHMMKOB UH POTOCHUMMKOB, a TakK>Ke BEPTHKaJIbHOrO 30HAMpoBaHnaA (CKaHMpOBaHHA) paspe3a 
UCIOJIb3y!IOTCA CyWecTBylollve Oa3blI (HAOOpHI, KOJIeEKWMU) OCcasOUHbIX, MeTaMOpmuyeCKHX 
M MarMaTuyeckux nopoy (http://rockrefvsegeiru/petro/), MuHepanoB WM XHMMYeCKHX 
3JIEMEHTOB. OCOOCHHOCTH HM BO3MO2%KHOCTH MCNOb30BAHHbIX METOJOB, a TakKoKe MeTOJMKa 
TIpoBeseHHA U3MepeHHH ONMCaHbI Oovlee AeTabHO B (AkKumuyK u Op., 2019; Akumuyk, 
Kopuazun, 2019; 2020; Yakymchuk and Korchagin, 2020). 

Pe3yjIbTaTbI WCcceqOBaHHH. CTpyKTypHad KapTa BepxHeH YaCcTH KpynlHoro 
caHwyeBoro ied B OaccetiHe Williston (CIA) mpeyctraBjeH Ha puc. 1, a CiyYTHHKOBbIe 
CHHMKU TeppHTOpHu UccyiesfoBaHHH - Ha puc. 2. Mapkepamu c KoopyvHatTamu 1) 
48°59'60.00"C, 103°59'60.00"3, 2) 48°59'60.00"C, 102°0'0.00"3, 3) 46°30'0.00"C, 
102°0'0.00"3, 4) 46°30'0.00"C, 103°59'60.00"3 Ha cHuMKax oOO603Ha4eHAaA MOLIayb 
pacnosioxKeHHA WeHTpasIbHOu (OCHOBHOH) YacTM C/IaHwWeBoro Mies. Ha nepBoM 3Tale paboT 
mpoBefeHa o6paboTKa PparMeHTa CHMMKa Ha pUc. 2a, OOO3HAYeEHHO"O MapKepaMu. 
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PucyHok 1. CmpykmypHas kKapma eepxHeu uacmu caaHyeeozo_naea Three Forks. Humepean 
uzo/uHuu — 500 dymoe. Yuacmku dobeiuu mancenoti Hegmu u3 nves O603HAYeHbI KpacHblmMu 
moukamu (Sonnenberg, 2021). 


B mpoujecce 4acTOTHO-pe30HaHCHOH OOpaboTKe dparMeHTa CIYTHMKOBOTO CHUMKa Ha 
puc. 2a c NOBepXHOCTH 3aPUKCHPOBaHbI OTKJIMKH Ha YaCTOTAX HeEPTH, KOHJeHCaTa, raza, 
AHTapaA, yrvieKMc10ro raza, bakKTepuu (MeTAHOOKMCJIAIOWIMe OaKTepUH, NONYAWMU KOTOPbIX 
aHaJIM3MpyloTCcA B MeTOAe MUKpOOMOIOrM4ueCcKOH pa3sBeKH Ha HedTb UM ra3 KOMNAaHHU 
MicroPro GmbH)), docdopa (%keToro), roprounx CiaHyesB, razs0ruvApaTosB, aHTpalMTa, JIb/a, 
MepTBOH BOAbI HM OcafO4HbIX Nopos 1-6 rpynn. OTKIMKH OT BOsOposa, commu U 
MarMaTH4eCKHXx Nopos He MOJTY4eHBI. 

@MukcalMeH OTKIMKOB Ha pa3JIM4HbIX riyOuHax (50, 99, 218, 480, 460 KM) KopeHb 
ByJIKaHa 1-6 rpyill OcagOuHbIX MOpos 3apuKcupoBaH Ha riyOuHe 470 KM. 

Ha noBepxHocTuv cuHTe3a YB 57 KM 3aperMCTpHpoOBaHb! OTKJINKM Ha YacTOTAaX HeETH, 
KOHJeHCaTa, rasa, AHTapA, Pochopa (2%KesITOrO) HW *KMBOU BObI. OTKIMKH OT MEPTBOH BOI UM 
yruleKUC10ro ra3a NOJy4eHb! Ha rIy6uHe 59 KM. 

Ha 4HeBHOH mMoBepxHocTH (0 mM) “3 BepxHeH 4acCTH pa3pe3a MOJIYYeHbI OTKIMKH OT 
yrjlekucyioro ra3a, ra3a (MeTaHa) HU dochopa (kesITOorO), YTO CBUAeTebCTByeT 00 UX 
MUrpallMH B aTMOCOepy. 

CkaHHpoBaHHeM pa3pe3a C NOBepXHOCTH, War 1 M, OTKJIMKM Ha YacTOTaxX HedTH 
NOJIY4eHbI 3 Ce AYIOWMX MHTepBasoB: 1) 1240-1650 M, 2) 2740-3710 M, 3) 4320-4700 M, 4) 
6970-(7400-uHTeHcHBHbIe)-7620 m, 5) 8140-(8700-nHTeHCHBHbIe)-8880 mM (go 10 Km 
TIPOcJIex%KeHO). 

Ha nopepxHocTu 10 kM TakxKe 3aperMCTpHpoOBaHbl OTKJIMKU OT HeEPTH, KOHAeHCaTa U 
ra3a, UTO CBUAeTeJIbCTByeT 06 UX IIPHCYTCTBUU B rIyOMHHbIX TOpH30HTax pa3pes3a. 

OOcjlefOBaHve 30H M YYAaACTKOB BOAOPOAHON era3zal|Mu HauyasIOCcb C KpyiHOH 30HHI, 
0603Ha4eHHOH Ha pc. 26 WBeETHbIM KOHTYPOM B IIpaBOM BepXHeM JyTly. 

B mpowecce YacTOTHO-pe30HaHCHOH OOpaboTKe parMeHTa CIyTHHKOBOrO CHHMKa B 
3TOM MHOFOYyrOJIbHOM KOHType (puc. 26) c NOBepxXHOCTH 3aperMCTpHpoBaHbl OTKJIMKU OT 
@ochopa (KpacHoro), BOfopoffa, OakTepHi BOOpomHbIx (puc. 3), %*®HBOH BOJbI 
(MHTeHCHBHbIe), MepTBOM BOsbI (cua60oM MHTeHCHBHOCTH). CurHasIbl OT HeTH, Fa3a, 
KOHJCHCaTa, rIyOMHHbIX Oa3aJIbTOB UH COJIM He MOJIy4eHbI. 


153 


MinGeoIntegration XXI - 2021. Big Minepanorii i Peornosii go Teoximii, Merposorii, Peonorii ta Teodi3suKu: 
odyHAaMeHTasbHi Ta WpuksagqHi acneKTH XXI cToniTTA 


C MOBepXHOCTH 3aperuMCcTpHpoBaHbl CHIHaJIbI OT OCaJOUHbIX NOpor 1-6 rpynn, a TakxKe 
MarMaTH4ecKHx Nopoy 4-0 (aHAe3UTbI MU AMOPHTH!) U 6-0 (rabOpo U Oa3aIbTbI) rp 





a) 6) 
PucyHok 2, CnymuHukoeble cHUMKU MeppumMopuU @ patioHe pacnoNoHceHUA CAAHYesOZO NNeA B 
6acceune Williston na ceeepe CLA. 


@MuKkcalyweh OTKIMKOB Ha pa3JIM4HbIX riyOuHax (50, 99, 218, 480, 470 km) KopeHb 
6a3aIbTOBOTO BYJIKaHa OlpefeyieH Ha riyOuHe 470 km. A CKaHHpoBaHHeM paspe3a C 
MOBepXHOCTH, lar 1 M, BepXHAA KpOMKa Oa3aJIbTOB 3aPUKCHPoOBaHa Ha riyOuHe 320 M. 





é) 


PucyHok 3. Pomozpaqduu bakmepuut, no2zAsowatrouux eodopod. 


Ha nospepxHocTu 320 M M3 BepxHeH 4aCTH pa3spesa NOJIYYeHbI CHTHaJIbI OT OCAJOUHbIX 
nopoy 1-6 rpynn 4 BosOpora (c1a60M MHTeEHCMBHOCTH). 

Ha HeBHOM NoBepxHocTH (0 mM) 43 BepxHeH YaCTH pa3pe3a NOJIYYeHbI OTKJIMKU OT 
BOoposa Hu hocdopa, ITO CBUAeTeJIbCTBYeT 006 HX MUrpallHu B aTMOCOepy. 

IIpu ckaHupoBaHHH paspes3a c 320 M, mar 1 M CHrHaJIbI Ha YACTOTaX BOAOPOAa Haan 
@UKCHPOBAaThCA U3 Oa3a/IbTOB C 425 M, a KUBOH BOsbI - Cc 490 M. 

IIpu o6paboTKe dparMeHTa CHHMKa Ha puHc. 26, 0603HaYeHHOrO MpPAMOYIFOJIbHbIM 
KOHTYPOM B O3epe, C NOBEPXHOCTH 3aperMCTPHpOBaHbI CHIHaJIbI OT 2KHBOK BOJbI, MEPTBOK 
BO/bI (csIaOOM MHTEHCHBHOCTH) MW MarMaTH4eCcKHXx Nopos 4-0n u 6-0 rpynn. 

KopeuHb 6a3abTOBOrO BYJIKaHa OllpefeseH Ha riyOuHe 470 KM, a BepxXHAA KpoMKa 
6a3aJIbTOB 3APUKCHpOBaHa CKAHMPOBaHHeM Ha rviyOuHe 190 Mo, 

Ha HeBHOM MoBepxHocTH (0 M) M3 BepxHeH 4aCTH pa3spe3a NOJIYYeHbI OTKJIMKU OT 
BOfOpofja, YTO CBUAeTebcTByeT 06 ero MUrpallHH B aTMOcdepy. IIpuH cKaHHpoBaHuu 
paspe3a c MOBepxHOCcTH, War 1 CM OTKIHKH Ha 4YaCTOTaX >%KMBOM BO/bI Havasu 
@UKCHpoBaThCA C 1 M. 

IIpuH cKaHMpoBaHHuu pa3spe3a c 180 Mm, mar 10 cm OTKIMKM Ha YacTOTax BOsOpOsa 
HauaJIM PUKCHPOBAThCA U3 Oa3abTOB C 204 M, a OT KUBOH BOAbI - c 216 M. 

BbIBOAbI HW 3aKOUeHHe. B pavoHe pacnoo*KeHHA CylaHWeBoro Wiex MpoBeseHbl 
McclefOBaHHA PeKOFHOCHMpOBOYHOrO XapaKkTepa, OCHOBHbIe pe3y/IbTaTbI KOTOPbIX MOTyT 
ObITb pe3IOMMPOBaHbI CJeAyYIOWMM OOpa3om. 

Ha nloWagqu pacnosioKeHHA CilaHWeBoro Iled yCTaHOBJIeHO HaJIM4ve BYJIKAHHMYeCKOrO 
KOMIIJI€KCa C KOPHeM Ha riyOuHe 470 KM, 3alOJIHEHHOrO OCaJOUHbIMM NoOposamy 1-6 rpynn. 
Ha rpaHuye 57 KM B 93TOM BYJIKaHe CYUJeCTBYIOT YCJIOBHA JIA CHHTe3a HeEOTH, Fa3a, 
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KOHJeHCaTa, AHTapa, bochopa U *KUBOH BOAbI. CHHTe3 yreKHCOrO raza UM MepTBOH BOA! B 
lipefjesiax ByJIKaHa OCYIWJeCTBJIACTCA Ha HOBEPXHOCTH 59 KM. 

CkaHMpoBaHHemM pa3pe3a Cc NoBepxHocTHv AO 10 KM BbIfAeeHO NATb MHTepBaJIOB VIA 
MOHMCKOB 3aylexKeH HedTu. Ha noBepxHocTH 10 KM NoOy4eHbI TakKxKe OTKJIMKH OT HEOTH U3 
TIYOMHHbIX TOPH30HTOB pa3pe3a. MHcTpyMeHTaJIbHbIMH M3MepeHHAMUM Ha IWoWayqu 
pacnosioxKeHWA led yCTaHOBJIeHbI PaKTbI MUrpallMu raza (MeTaHa), yrsleKuCIoro Ta3a U 
docdopa B aTMOCdepy. 

Pe3yJIbTaTbl peKorHocyMpoBouHoro oOclesOBaHHA new ABJIAIOTCA 
JOMOJIHMTeJIbHbIMH = K Wpef\cTaBsIeHHbIM B  (Yakymchuk and_ Korchagin, 2020) 
CBU eTeJIbCTBaMH B MOJIb3y CYWeECTBOBaHHA 3aexKeH YB B rsIlyOMHHbIX TOPH30HTaXx pa3spe3a 
B CJIAHLEBbIX OaccehHax. 

K BOCTOKy OT paHOHa pacioo%KeHHA CylaHWeBOrO Wied OOHapyxKeH KpyMHbIli 
O6a3aIbTOBbIM BYJIKAHHYeECKHHM KOMIVIeKC, B WpefesaxX KOTOporo 3aperMcTpHpoBaHbl 
OTKIHMKH OT BOOpofa MU 2%#®UBOH (eseOHOH) BoAbI. KopeHb O6a3asIbTOBOTO ByJIKaHa 
3a@UKCHpoBaH Ha riyOuHe 470 KM, BepxXHAA KpOMKa - Ha 320 M, a CHrHaJIbI Ha 4YaCTOTAX 
BOfOposa HU %KHBOM BOAbI HadaiM PUKCMHpoBaTbCA U3 GOa3sanbTOB c 425 mM u 490 mM 
COOTBETCTBEHHO. 

B npefesiax Oa3a/IbTOBOrO BYJIKaHa YCTAHOBJICHbI IIpHCyYTCTBHe BOAOPOAHbIX OakTepuit 
B BepXHeH 4acTH pa3pesa MU PaKT MUrpallMu BOJOposa H-Pochopa B-aTMOocdHepy. 

Ha mnvowagqv pacnosoxKeHHA Oa3aJIbTOBOrO.  BYJIKAHHYeCKOTO.. KOMIIWIeKCa 
WesecooOpa3HO TpoBecTW eTaJIbHble reomoro-reomusvyeckve UCCIeAOBAHHMA C LeJIbIO 
OI|eHKH MepcneKTHB AOObIYM MpUposHOro BOAOPO/a HU KUBO (WereOHOU) BOE. 

B  3aKIO4UeHHe OTMeETHMM, 4TO MawO-3aTpaTHad MPAMOMOMCKOBaA TeXHOJIOrHA 
YaCTOTHO-pe30HaAHCHOM OOpabOTKH CIYTHHKOBbIX CHAMKOB NO3BO/IAeT NOMydaTb HOBY!O U 
He3aBHCHMy!0 HHPOpMallHW O rIyOHHHOM CTPOeHHH UH NOsle3HbIX HCKOMAeMbIX Ha WIOWaAX 
Pe€KOrHOCHMpOBOUHOrO UM AeTabHOrO OOCJeAOBaHHA WU MOMKeT HaMTH MpHMeHeHHe pu 
MOWCKax 3asleKeH HePTH HU ra3a B PIyOMHHbIX rOpH30HTaX pa3pe3a, a TakxKe MpHposHoro 
BOfopofa Ha y4acTKaX paciO/OKeHHA Oa3a/IbTOBbIX BYJIKAHOB HU B Mpefesax 30H 
BOJOpOAHOU Aerazalun. 
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PEKOTHOCLHMPOBOUHOE OBCJIEJOBAHHE IWIOWA/JM PACIOJIOA#KEHHE KPATEPA 
WJIAHb B NMPOBMHYMN XSVWJIYHO3AH (KHTAN) 


Akumuyk H.A.1, Kopuaeun H.H.2 
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The results of a reconnaissance survey of the Yilan structure area using the technology of 
frequency-resonance processing of satellite images and photographs are presented. At 
the site of the crater, a diamondiferous kimberlite volcanic complex was discovered with 
a root at a depth of 723 km and an upper edge located in the interval of 606-609 m. 
Signals at diamond frequencies were recorded from a depth of 763 m. The crater in the 
upper part of the kimberlite volcano is filled with limestone from which responses were 
obtained from glassy spherules found while drilling a well on the structure. Near the 
kimberlite volcano there are volcanic complexes filled with basalts, limestones, dolomites 
and marls. The responses at hydrogen frequencies were recorded in the surveyed area. 
The fact of hydrogen migration into the atmosphere_has_been established. From_the 
glassy spherules found in the area, responses were recorded at the frequencies of 
hydrogen, deuterium, chlorine, iron, and cobalt. 


RECOGNOSING SURVEY OF AREA OF YILAN CRATER LOCATION IN HEILONGJIANG 
PROVINCE (CHINA) 


Yakymchuk N.A., Korchagin LN. 


Bgpeyenne. YacToTHo-pe30HaHCHad TeEXHOJIOrMA OOPaOOTKUM CIYTHHKOBbIX CHHMKOB HU 
@oTocHuMKos (AkumuyK u Op., 2019) aKTHBHO IIpHMeHAeTCA AIA peleHHA pasHooOpa3sHbix 
reosIOrM4ecKHX 3afjay, B TOM 4MCIe WU AVIA OOCNeAOBAaHHA Yy4AaCTKOB pacioJIoxKeHHA 
KOJIbIeEBbIX H AMMAKTHbIX CTPYKTyp B pa3JIM4HbIX perMoOHax MUpa (AkumuykK u Op., 2020). B 
HaCTOALeEM COOOWEHHH MpefCTaBJIeHbl MpefBapUTeJIbHble pe3y/IbTaTbl MpHNMeHeHHA 
MOOMJIbHbIX METOJOB TEXHOJIOIMH Ha NoWasM paciosox*KeHnue KpatTepa Uanb B KUTalcKou 
TIpOBHHUMH X3WyHU3AH. IKCMepHMeHTaJIbHbIe PeKOTHOCI|MpOBOYHbIe UCcesOBAHHA 
TIpOBeeHbI C IWesIbIO UW3yYeHHA ocobeHHOCTeH [yIyOMHHOTO cCTpoeHHA yu4acTKa 
pacnoJsIO%KeHUA CTPYKTYpbI, a TakxKe ONIpeesIeHHA ee TeHe3HCa. 

MeToabl UccieqOBaHHH. IKCMepHMeHTa/IbHbIe UCCefOBAHHA Ha ToWasu 
oOcjleOBaHHA MpOBeJeHbI C HCHOJIb30BAHHEM MeETOJOB YaCTOTHO-pe3O0HaHCHOHU OOpaboTKH 
M Je@KOAMpoOBaHHA CIYTHUKOBbIX CHUMKOB HW POTOCHMMKOB, BEPTHKaJIbHOrO CKAaHHpOBaHHA 
(30HAMpoBaHHaA) pa3pesa C lesIbiO olpesesieHua (OWeHKH) riyOUH 3asleraHvaA WU MOWIHOCTeH 
Pa3JIMYHbIX KOMIVICKCOB MOpO, H HCKOMbIX TlOJle3HbIX HCKOMaeMbIX, a TaKxKe MeETOAMKU 
WHTerpaJIbHOH OWeHKH MepcieKTHB He@Tera30HOCHOCTH (pyOHOCHOCTH) JIOKaJIbHbIxX 
yuacTKOB HU  KpyMHbIxX O60KOB. OcoOeHHOCTH MUCNOMb30BaHHbIX MOOHJIbHbIX 
IIPAMOMOWCKOBbIX MeTOJOB, a TakxKe pe3yJIbTATbI MX alpoOalMu MW MpakTMYecKoro 
IIPHMeHeEHHA OXapaKTepH30BaHbI B (Akumuyk u Op., 2019; 2020; Akumuyk, Kopuazun, 2019). 

Pe3yIbTaTbI HcciefOBaHHH. Matepvatbl NoOeBbIX paOoT B Mpefemax CTPyKTypbl 
VUnaHb, BbIMOJIHeHHbIX KHTaMCKMMM cilel\MaMcTaMu, OOcyxKalwTCcA B HHPOpMal|MOHHOM 
coo6iujeHun (Chinese...). B oKyMeHTe Mpe/{cTaBJIeHbI TakxKe 1) cxeMa pacnojo%xKeHHA 
CTPYKTYypbI B MpoOBHHWHH (puc. 1), clyTHHKOBbIM CHUMOK Mo0lWayqv ee pacnosioxwKeHua (puc. 
2), DOTOCHUMKH CTpyKTypbl! (puc. 3) u yuacTKa pacnosioxKeHuA OypOBOH ycTaHOBKH (pu. 4), 
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a TakKe oTorpaduaA OOHapy2KeHHbIX B KOHTypax CTpyKTypbI cdepy (puc. 5). ITH 
rpapuyeckwe MaTepHaJibl UCNOb30BaJIMCb MpH MpoBeseHHH MHCTPYMeHTAaJIbHbIX 
u3MepeHHh. 

B mpouecce YacTOTHO-pe3OHaHCHOH OOpadoTKH dparMeHTa CIYTHHKOBOrO CHHMKa 
nowWagw pacnooKeHHA MMMAKTHOM CTpyKTypbI (MpAMOyroJIbHHK Ha puc. 2) Cc 
MOBePXHOCTH 3aperMCTpHpOBaHb! OTKJIMKU Ha YaCTOTAX aJIMa30B, 7-OM TpyMMbl OcasOYHbIx 
nopoy, (M3BecTHAKH) U 11-0 rpynnbl MarMaTHMyecKHx nopoy (KHMOepsMTbI). OTKIMKU OT 
He@TH, KOHJeHCaTa, raza, dochopa, BosoOpofsa, MepTBOM BOI, rpaduta, 30J0Ta, 
JIOHCAeHIMTa HM COJIM He MOJIydeHbI. 


Banging River 
provincial Tourisen 3 
Scenic Area 


Yilan crater 
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PucyHok 1. Pacnonostenue Kpamepa HnaHb PucyHok 2. CnymuHukoeolll. CHuMOK. Kpamepa 
6 NPOBUHYUU XIUAYHYBAH. Haanb 6 npoeunyuu_XauAyHy3aH. 


@MukcalMei OTKIMKOB Ha pa3JIM4HbIX ryry6nHax (50, 99, 218, 480, 722, 724 km) KopeHb 
KMMOepJIMTOBOPO ByJIKaHa OlpefesieH Ha ryilyOuHe 723 KM. 

CkaHHpoBaHieM pa3pe3a C MOBepxXHOCTHM c WaraMuv 10, 50 u 1 cM HWKHAA KpOMKa 
M3BeECTHAKOB 3adUKCHpoBaHa Ha riyOuHe 609.8 m. Ha noBepxHocTH 609 m u3 BepxHeH YacTH 
pa3pe3a CHrHaJIbI OT aJIMa30B HM KAMOepJIMTOB He 3apUKCHpoOBaHbl. 

IIpu cKaHupoBaHHuu pa3spesa c 609.8 Mm, war 10 cM OTKAMKM OT asIMa30B HauaJiu 
@UKCHpoBaThcA C 763 M. 

B mpoyecce oO6pa6oTKH BCero CHHMKa Ha puc. 2 3aperMCTPHpOBaHbl CHIHaJIbl OT 
M3BeCTHAKOB HM KHMOepsIMTOB. Ha noBepxHocTH 700 M 43 HYKHeH YaCcTH pa3spe3a OTKIMKH OT 
M3BeCTHAKOB OTCYTCTBOBaJIN. 

IIpu cKaHMpoBaHHU paspesa C HCHOJIb30BaHHeM CHMMKa Ha puc. 2 6e3 dparMeHTa B 
IIPAMOYFOJIbHUKe C NOBepXHOCTH, War 10 CM HW)KHAA KpOMKa H3BeCTHAKOB OlpefesieHa Ha 
ray6uHe 59 m. Ha noBepxHocTy 60 M 43 HMKHEH YaCcTH pa3pe3a OTKJIMKH OT H3BECTHAKOB He 
NOJIYYeHbI, a OT KAMOeEPJUTOB 3APUKCHPOBaHBHl. 

IIpu YacTOTHO-pe30HaHCHOHM OOpaboTKe BCero CHHMKa Ha puc. 3 C NOBepXHOCTH 
3aperMCTpUpoBaHbl CHrHabI OT Pochopa (KpacHoro uM %KeTOrO), BOAOposa, OakTepuii 
BOJOPOJHBEIX, KUBOHK BOI, aIMa30B. CHrHaJIbI OT HEMTH, KOHAeCHCaTa, a3a, MEPTBOH BOABI, 
rIYOMHHBIX 6a3aJIbTOB, JIOHCAeCHIUTa, COM KaJIMH-MarHveBOH HU COJIM HATPHH-XJIOpHCTOH He 
NOJIY4eHBI. 


157 


MinGeoIntegration XXI - 2021. Big Minepanorii i Peornosii go Teoximii, Merposorii, Peonorii ta Teodi3suKu: 
odyHAaMeHTasIbHi Ta WpukKsagqHi acneKTH XXI cToniTTA 


| /\ | 
Ws 


“ui f Wg 
Wi seca 


ae So 





PucyHok 3. ®PomocHumok kpamepa Haanb PucyHok 4. @®omocuumok 6ypoeou 
6 npoeuHuuu XotiAyHU3An. ycmanoeku Ha yYacmke pacnosozceHUuA 
kKpamepa Haanb. 


3adUKCHpOBaHbl Tak%Ke OTKJIMKM OT 7-o (M3BeCTHAKH), 8-0 (ZONOMUTHI), 9-o1 
(mMepreju) rpynn ocafOuHbIx NOpod, a TakrKe 6-0 (6a3abTbI), 6A (HOepuTbI U aHAe3UTbI) 
uw 6B (sammpoutsi) rpynn MarMaTwyueckux nopog. PukKcaywen OTKJIMKOB Ha pa3JIM4HbIx 
ryOuHax onpeeseHbl KOPHH BYJIKaHOB, 3alOJIHCHHbIX pa3/IMYHbIMA TOpOfamMu: a) 
6a3abTaMH — 218 KM; 6) KuMOepMTaMH —- 723 KM; JOJIOMMTaMH — 723 KM; MepreJIAMH — 723 
KM; H3BeCTHAKaMH — 470 ko. M3 uHTepBasia 99-723 KM NOJYYeHbI OTKIMKU OT 10-0 rpynnbl 
OCaJJOUHBIX (KPeEMHUCTHIX) NOpos. 

Ha noBepxHocTu 0 M M3 BepxHeH 4YaCTH pa3pe3a MOMyYeHbI CHrHaJIbl Ha YacTOTaX 
BOJOposa, ITO CBUAETeJIbCTBYeT 06 erO MUTpal|MH B aTMOCOepy. 

IIpu o6pa6oTKe gparMeHTa CHHMKa Ha puc. 3 B IpAMOYrOJIbHOM KOHType 
3aPUKCHPOBaHbl CHrHaJIbI OT H3BECTHAKOB, a TakxKe 6A, 65 u 11-0 (KuMOepsuTHI) rpynn 
MarMaTH4YeCKHXx Nopos. 

CkaHupoBaHHem pa3pe3a c 600 Mm, mar 1 cM, OTKJIMKM OT KHMOepsIMTOB Hayaiu 
muKcuposatbca c 606 Mm. OTKIMKH OT U3BeECTHAKOB Ha NoOBepxXHocTH 606 M He 
3aPUKCHPOBaHbl M3 HUKHeEM YacTH pa3pe3a, a M3 BepxHeH 4aCTH MOJy4eHbI. 

IIpu o6paboTKe Bcero CHHMKa Ha pH. 3 Ha NOBepxHOCcTH 13 KM M3 HWKHeEM YacTH 
pa3pe3a 3aperucTpHpoBaHbl CHrHabl OT 6A u 66 rpynn MarMaTHYecKHX Nopoy, a Ha 
rayOuHe 14 km CuHrHasbl OT JTAX NOPOA yxKe OTCyTCTBOBaIM. B mpowecce cKaHMpoBaHHA 
pa3pesa c 13 Km, war 1 M oTKIMKH OT 6A u 6b rpynn nopog muKcupoBasucb AO 13.150 Km u 
13.130 KM COOTBeTCTBeEHHO. 

B mpouecce mpoBpeseHHA MHCTPyMeHTaJIbHbIX H3MepeHHH OTKIMKH Ha YacTOTaX 
coepy (puc. 5) nosy4eHb! TOKO 43 6A (AonepuTbI UW aHAesuTHI) 4 6B (amnpontsl) rpynn 
MarMaTH4eCKHXx Nopos. 


siege 


PucyHok 5. Yacmuyst cmekna e PucyHoK 6. Cmekasunolti PucyHok 7. Yacmuybi u3 
gopme kKansu, OOHapyoxteHHole @ éebi6poc U3  nycmbiHU nopod 63PbIGHbIX 
Kpamepe Haanb. Amaxama (Yuau) (Glassy...) cmpykmyp Ykpaunvl 
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IIpu o6paboTke Bcero CHUMKa Ha puc. 2, a TakoKe ero MparMeHTa B IIPAMOYTOJIbHUKe 
OTKJIMKH Ha YacToTax chepyui (puc. 5) 3aperucrpupoBanbl. A ip o6paboTKe CHMMkKa Ha pH. 
2 6e3 bparMeHTa B IIpAMOYTOJIbHHKe CHFHaJIbI OT Chepy.1 OTCYTCTBOBavIH. 

OTKIUKU OT Chepy 3apUKCHpOBaHbl TakxKe MpH OOpaboTKe JOKaIbHOTO MparMeHTa 
CHMMKa y4acTKa pacnosloxKeHuA OypOBOH ycTaHOBKH (puc. 4, HEOObIIOM MPAMOYTOJIBHHK B 
T1paBOM HWKHeM yTJly). 

IIpu o6paboTke @parmMeHta CHMMKa Ha puc. 2 PuKcal|veH OTKJIMKOB Ha pa3JIM4HbIxX 
rylyOuHax yCTaHOBJIeHO, 4YTO BepXHAA TpaHHlja perwvcTpal|WuW OTKJIMKOB OT cdepy 
pacnosioxKeHa B HHTepBasie 400-500 Mo. 

CkaHMpoBaHHeM pa3pes3a C NOBepXHOCTH, War 20 cM c NepexoOM Ha 2 CM OTKJIMKH OT 
chepyl MosyuyeHbI 3 UWHTepBana 525-609.5 m. Ha satTanme yTOYHeHHA pe3yJIbTATOB 
CKaHMpOBaHHeM C IlaroM 2 CM OTKJINKH OT ChepyI MOyYeHbI TakxKe U3 HHTepBasioB 1) 406- 
407 m, 2) 413.5-417 M, 3) 421-430 m (qanbule ckaHHpOBaHHe He MPOBOMJIOCS). 

Ha JIOKaJIbHOM y4acTKe MPOTOCHHMKa pacnoso%KeHua OypoBok (puc. 4) OTKIMKU OT 
cpepyJ1 3apUKCHpOBaHbI Ha NOBepxHocTH 400 M TObKO M3 HY>KHEM YacTH pa3spesa. pu 
CKaHMpoBaHHu 3TOorO dparmenHta c 400 M, war 2 CM, CHrHaJIbI OT ChepyJ NOsyYeHbI U3 
wuHTepBasia 408-412 mM, 3apuMKcHpoBaHblI Ha ruiyOuHe 600 M U3 HWKHEM 4acTH pa3pe3a U 
MpocexKeHbI C WaromM 2 cm Ao 605 M. Ha rury6uHe 606 M OTKIMKU OT chepy U3 HMKHeK 
YacTH pa3pe3a He MOJIYYeHBI. 

B mpouecce YacTOTHO-pe30HaHCHOU OO6paboTKa POTOCHUMKa cdhepy (pvc. 5) OTKIMKU 
Ha 4acTOTaX Chepy NoyueHb! 43 6A (AOepUTbI M aHAe3suTHI) M 66 (samnpouTs!) rpynn 
MarMaTH4eckKHx nopoy. MHCTpyMeHTaJIbHbIMU U3MepeHHAMH U3 ChHepyl NOMYIEHHI OTKIIMKU 
Ha uactoTtax 1) jonepuTa O6MoTHT-rumepcTeHoBoro; 2) jonepuTa O6OHOTHT- 
poroBooOmaHKOoBOro; 3) AoMeputTa NOpmPuput-KBapLesBoro (rpynna 6A), a TakxKe 1) oAMHUTA, 
2) MaIxuTa 3) MOHYMKMTa, 4) anbHeuta (rpynna 65). 

IIpu o6pabotKe doTocHuMka cdhepyu (puc. 5) 3apuKcupoBaHbl CHrHaJIbI Ha YacTOTAaXx 5- 
TH XMMMYeECKHX 3JIEMeEHTOB: 1) BosOposa, 2) AeuTepua, 3) xopa, 4) *es1e3a, 5) KOOanbTa. 

Bpipogzbl HW 3ako4ueHMe. Ha mviollaqu pacnosox*KeHHA cTpyKTypb! WnaHb c 
MCHOJIb30BaHHeM IIpAMONOMCKOBOHK TeXHOJIOrMH IIpoBe/jeHbl ucculeOBaHHA 
PeKOrHOCHMpoBoyHOrO. XapakTepa. Bbille MpefCTaBJIeHbl pe3ybTaTbI MWepBoro 9JTalla 
IKCHEPHMeHTaJIbHbIX paoorT. 

Ha yuacTKe pacnooxKeHuA KpaTepa HHCTPyMeHTaJIbHbIMU H3MepeHHAMN OOHapy?KeH 
aJIMa30HOCHbIM KMMOepJIMTOBbIN BYJIKAHHYeECKHH KOMIMVJIeKC C KOpHeM Ha ryiyOuHe 723 KM U 
BepXHeH KPpOMKOH, pactOJIO%KeHHOHK B HHTepBavie 606-609 m. CurHasibI Ha YaCTOTAX aJIMa30B 
3a@UKCHPOBaHbI U3 KHMOePJMTOB C r1yOUHbI 763 M. 

BopoHka riyOuHOK nopsyfzka 610 M B BepxHeH YacCTH KUMOePJIMTOBOTO BYyJIKaHa 
3alOIHeHa M3BECTHAKAMU, H3 KOTOPbIX MOJIYYeHbI OTKVIMKH OT CTeEKJIOBHAHbIX cdepyli, 
OOHapyKeHHbIX Ip OypeHHU CKBaKHHbI B pefjesax CTpyKTypbI. 

PayOM C KHMOePJIMTOBbIM BYJIKAHOM PpaCIOJO%KeHbI BYJIKAHMYeECKHE KOMIIJIEKCBI, 
3allOJIH€HHble Oa3a/IbTAMU, H3BECTHAKAMY, JOJIOMMTAaMH HU MepreJiAMH. 

OTKIMKH Ha u4acToTaxX BOfOposa MpakTM4ecKH BCerjja QUKCHpyIOTCA Haj 
Oa3aJIbTOBbIMH BYyJIKAHAaMH. 3aduKCHpOBaHbl OHH MU Ha OOciesOBAaHHOHM MolaH. 
VHCTpyMeHTaJIbHbIMA W3MepeHHAMUM YCTaHOBJIeH TaKoKe aKT MUrpallMu BOsoposa B 
aTMocdepy. 

OT oOHapyxKeHHbIX Ha yuacTKe UccieOBAaHHHU CTeKJIOBHAHbIX Chepy (puc. 5) 
3aperMCTPpHpoOBaHb! OTKJIMKM Ha YacTOTax BOsOposa, AeHUTepuA, xX10pa, *Kesle3a U KOOaIbTa. 
Ilo cocraBy XMMMYeCKMX 93IeEMeHTOB cdepybl C yi4acTKa UAeCHTHYHbI cdepysiam, 
OOHapy2KeHHbIM B IlycTbiHe ATaKama (Unwin) (puc. 6) 4 B Mpefesiax B3PbIBHbIX CTPpyKTyp Ha 
Yxpauue (puc. 7). 
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Pe3yJIbTaTbl MpOBeAeCHHbIX MCCIeOBAHHHA MOKHO CYUTATb ONOJIHHTeJIbHbIMU 
CBUJeTeJIbCTBAMU B MOJIb3Y BYJIKAHHYeECKOH MOJesIM POPMUPOBaHHA BHELWHEFO OONMKa U 
CTPyKTYPHbIX 3JIEMEHTOB 3eMJIN, a TAKKE MECTOPOHKAEHMH MOMe3HbIX MCKOMAeMBIX. 


CnMcOK MCNOJIb30BaHHbIX HCTOUHHKOB: 
Axumuyk H.A., Kopyarun V.H., Baxmytos BJI., Conosbes B.Jl. [2019] Teodu3suyeckue 
vcclefOBaHHA B YKpaMHCKOH MOPCKOM aHTapKTMYeCKOH 9KcHeAuyMU 2018 r.: MoOuIbHaA 
M3MepHTeJIbHaA allliapaTypa, MHHOBaL|MOHHbI€ MPAMOMOMCKOBbIe MeTO/bI, HOBbIe 
pesybtatpl // Teoindopmarua. - N2 1. - C. 5-27. 
Axumuyk H.A. Kopyarun U.H. [2019] TexHosorua uacTOTHO-pe30HaHCHOH oOpaboTKH 
AaHHbIXx J[33: pesyIbTaTbI WpaKTHYeCKOH anpobal\Mu Mp NOMCKaXx NOMe3HbIX ACKOMAeMbIX B 
pa3JIMYHbIX perMoHax 3eMHOYrO Ulapa. YactTp I. // Teoindopmaruka. —- N2 3. - C. 29-51. Yactb 
II. // Teoinbopmartuxa. - Ne 4. - C. 30-58. Yactp II. // Teoixhbopmaruxa. - 2020. - N2 1. - C. 
19-41, 
Axumuyk H.A., Kopyarun V.H., AnyuKesuy K.JI. [2020] Anpobayua MerogoB YacTOTHO- 
pe30HaHCHOH OOpabOTKH CIYTHHKOBbIX CHHMKOB HM QOTOCHHMKOB Ha TreoslorMueckon 
CTpyKType «Kpatep UuKcysy6». // Peoindopmaruka. — N2 2. - C. 39-49, 
Chinese scientists find evidence of most powerful asteroid strike humans ever experienced. 
https://www.scmp.com/news/china/science/article/3143944/chinese-scientists-find- 
evidence-most-powerful-asteroid-strike 
Glassy Nodules Pinpoint a Meteorite Impact. https://eos.org/articles/glassy-nodules- 
pinpoint-a-meteorite-impact?mkt tok=OTg3 LUIHVCO1NzIAAAF= 
3fGu6Z1wtvBO3swkYqvFT5Smh80znFmr6h9FfY-P11cQSsQtj4-CT8h6HjF307Irw_x3VChOxfiv- 
VRAIMjEEsOTvI hSnI60ulg-fUA 
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CY4ACHI KOMIVIEKCHI JOCJIIJ2KEHHA KOPHCHHMX KONAJIN 3 
METO!O OB’EKTHMBHO!I OLIHKH IX AKOCTI, ONTHMI3ALII 
BUAOBYTKY TA MIA BULJEHHA E®EKTHBHOCTI 
MEHE/JDKMEHTY IIPHPO/JIOKOPHCTYBAHHA 


MCCJIEJOBAHHE B OBJIACTH NOJTIYYEHHA CHJINKATHbIX MATEPHAJIOB 
PA3JIA4HOTO HASHAYEHHA HA OCHOBE MATMATHYECKHX HW OCAAOUHBIX NOPOS, 
PECIYBJINKH BEJIAPYCb 


Bapanueea C.E.1, Ky3nmeukoea 0.®.2, Toakauukoea A.A.2, Kaumou 10.A.1, 
TyHodunoeuy H.H.1, Azapeuko H.M.1 


1Benopycckuu 2ocyoapcmeeHHblu MexHoNozuyeckuul yHueepcumem, Munck, svetbar@tut.by 
2TocydapcmeenHoe npednpusmue «HIIL no 2zeono2uu», Munck 


The results of research in the field of using igneous and sedimentary rocks of the Republic 
of Belarus for obtaining silicate materials for construction purposes are presented. The 
compositions of raw materials, temperature and time parameters of heat treatment have 
been developed and optimized, a complex of physical and chemical properties of 
materials has been determined, which has confirmed the feasibility of using the above 
rocks to expand the mineral resource base of the republic, increase the profitability of 
mining of developed deposits, waste disposal and reduce environmental stress in 
adjacent regions. 


RESEARCH IN THE FIELD OF OBTAINING SILICATE MATERIALS OF VARIOUS PURPOSES 
ON THE BASIS OF MAGMATIC AND SEDIMENTARY ROCKS OF THE REPUBLIC OF 
BELARUS 


Barantseva S.E., Kuz’menkova A.F., Talkachikova A.A, Klimash Yu.A., 
Hundzilovich M.M., Azaranka LM. 


Bseyenne. B HacTonsljee BpeMA pellleHHe poOslemMbI pacliMpeHHA MMHEepaJIbHO- 
CbIPbeBOH O6a3bl CHJIMKATHOM MpOMbIWWIeHHOCTH 3a CYeT WHpOKorO UCMOIb30BaHHA 
NOJIe3HbIX MCKOMAaeMbIX HOBbIX MeCTOPOXKACHHH ABJAeETCA NepBoovepesHOH 3ayayen. 
OcHOBHbIMM KPHTepHAMM OLeHKH MpvposHoroO CbIPbA AVIA MOMYYeHHA CHJIMKATHbIX 
MaTepHaJIOB ABJIAIOTCA MMHepaJIbHbIN MW XAMMYECKHH COCTaB NOpos, KOHedHad TeMMepatypa 
IlaBJIGHHA, UX CHOCOOHOCTb MpOBapMBaTbcA pH CHHTe3e CTEKOJI HM KPHCTAaJJIM30BaTbCA B 
mpowecce TepMuYecKOH OOpaboTKH. ITHM KPHTepHAM B AOCTATOYHOHM CTelMeHH OTBeYaIOT 
MarMaTHyeckuHe Noposbl Pecny61uKU Benapycb, B YACTHOCTH TpaHHTOMAHble, AMaba3oBble U 
6a3aJIbTOBbIe, a TaKxKe OCAJOUHb!e — rlayKOHUTCOep Kalle MecCKH UM aleBpUTHI. 

MuxkallieBuuckoe MecTopoxseHHe rpaHHTOMAHbIX NOpof, OTHOCAWeecH K 
KpHcTaJIIM4eCKOMy yHjaMeHTy tora beslapycu, pacnono*KeHHO B Bpecrckouw o6sacTu, 
paspa6aTpiBaetca PYIII] «[paHuT», koTopoe Ha CerofHAWIHHH JeHb MpefcTaBsAeT cobou 
MHOTOOYHKUMOHAJIbHbIM = =TeXHOJIOTMYeCKMH KOMIIeKC. OCHOBHbIMH MMHepasaMu 
TpaHUTOMAOB ABJIAIOTCA MOeBble WMaTbl, OOWjee COfeprxKaHHe BCeX Ppa3HOBUAHOCTeH 
KOTOpbIX AocTuraeT 80-85% (asbOUT, KasIMeBbIN NOMeEBOHK WnaT), KBapy, OMOTUT, aMpuooM. 
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IIpucyTcTBy!OT B HeOObUIOM KOJIMYeECTBE aKIJECCOpHble MMHepayibl —- WAMPKOH, ceux, 
MarHeTuT (I//an, 1988). 

MectopoxyeHve Maba30B pacinosioxKeHO B Mpesenax ?KUTKOBMYCKOrO ropcTa 
HaropHosckoro komisekKca tora PecnyOmuKu Besapycb. OHW COCTOAT W3 MlaruoKsia3a 
(ma6pafop-aHA7e3uT), MO KOTOpOMy pa3BHBaeTCA aJIbOMT, TpeHHT, IMHAOT, WOM3HT, 
KapOOHaTbI; MOHOKJIMHHOrO MHpoKceHa (aBruT), 3aMelljaeMOrO aMQ@HOOJIOM OJIMBUHa, 
MarHeTHTa HW THTAHOMArHeTHTAa C BTOPHYHbIM JIEHKOKCeHOM. B HeEKOTOpbIxX pa3HOBUAHOCTAX 
B BUe MUKpOMerMaTMTOBbIX arperaTOB MpHCyTCTBY!OT KBapll HM KaJIMeBbIM NOJIeEBOM WMAT, 
I[BeT B MOHOJIMTe TEMHO-CepbIit UM 3eJIEHOBATO-YepHbIH (Ilan, 1988). 

MectTopoxyeHve Oa3aibTOoB UW TydoB «HoBogBopcKoe» Bpectckoi o6sacTu 
IpeAcTaBsleHO 6a3a/IbTOBbIMM NOpofaMU TéMHO-ceporo, YépHoro WIM 3eCHOBATO-4épHoro 
uBeta. Ilo MMHepasiorH4ecKOMy COCTaBy OHM cCofepxKaT B OCHOBHOM IllarMOKa3bl U 
KJIMHOMMpOKCeHbI, B HEOOJIBUIMX KOJIMYECTBAX MPHCYTCTBYIOT OJIMBHH U pyfHble MHHepaibl 
(MarHeTHT, HJIbMeHUT), AHAJIbIIMM HU BYJIKAHHYECKOE CTEKJIO. 

TlonyTHbIM NoOJe3HbIM WCKOMaeMbIM MeCTOPOKAeHHA «HOBOABOPCKOe» ABJIAIOTCA 
rylayKOHUMTcofepxKallve NeCKM UW aJIeBPUTbI (BHYTPeCHHAA BCKpbilila), MpeAcTaBsArowue 
co6oH frvjlayKOHUT-KBapleBble CJIKOAMCTbIe aJIeBPHTbI WU aJIeBpOMTbI.. CosepxaHne 
MMHepasia rlayKOHHTa B Mopofjax BapbupyeT B Mpefemax 10-25 mac. %, ocTabHbIe 
MMHepavibl pe/CTaBJIeHbI IpeMMYLWeCTBeEHHO KBaplleM, HOJIEBbIMM LinaTaMu, KaoJIMHUTOM, 
MYCKOBHTOM, BO3MO?%KHO IIPHCyTCTBHe cHfeputa u dochaToB B HeOOJIbINMX KOJIMYeECTBAX 
(Ilan, 1988). 

Llenbto HacTOAMWeH paoorThi ABAeTCA paspabOTKa PellelTypbI CbIPbeBLIX KOMMO3NUHK 
M TeXHOJIOrM4eCKHX HapaMeTpOB MOMyYeHHA CHJIMKATHbIX MaTepHaslOB CTpOMTe/IbHOrO 
Ha3sHaveHHA (CTeKJIOBHAHbIX, KepaMHM4eCKHX MU CTeKOKPUMCTasIM4YeCKHUX MaTepHasioB, 
NOPHCTbIX TeNJOM3OIAWMOHHbIX 3alNONHUTeeH), OOJaaOWjH4X B 3aBHCHMOCTH OT 
Ha3HaYeHHA KOMIVIEKCOM TpebyeMbIxX PU3MKO-MeXaHH4eCKHX HU SKCIJIyaTalMOHHbIX CBOHCTB 
Ha OCHOBe MarMaTHYeCKHX HU OCaJOUHbIX NOpOA PecnyomuKu benapycp. 

Pe3ybTaTbI H HX OO6cyxAeHMe. Ha nMepBoM 3Tale UCCesAOBAaHHA TpoBeeHO 
wu3yueHve PU3HKO-XHMHM4eCKHX TMpoleccoB UW a30BbIx MpeBpaljeHHH MpH HarpeBaHuu 
IKCHEPHMeHTaJIbHbIX HOpOf, KOTOPble aHaJIM3HpOBaJIMCb Ha OCHOBe HMHTeplipeTayuu 
KPHBbIX AUddepeHMaJIbHO-cKaHupylowjen KasopuMerTpuH (JICK), nony4eHHbIX C MOMOLbIO 
AupepeHlMaJIbHO-cKaHupytollero KanopumMetpa DSC 404 F3 Pegasus (NETZSCH, lepmMauua) B 
MHTepBasle TeMnepatyp 30-1300°C B cpege aproua (Ar) (pucyHoK 1) (Bapanyeea, 2020). 
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Pucynok 1. Kpuevie ACK uccaedyembix nopod 
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Jit WpoOeKTHpoBaHHA CbIPbeBbIX KOMMO3HUMH CHJIMKATHbIX MaTepHaJIOB 
rylaBeHCTBylolee 3HAYeCHHE MMeeT OKCHAHbIA XMMMYECKMM COCTaB, MOCKOJIbKy Mp Ux 
NOJIYYeHHU OCHOBHOHM TeXHOJIOrMYeCKOH CTaMel ABJIACTCA BbICOKOTeMMepaTYyPHbIM OOKHT, 
IIpH KOTOPOM MpoOWcXxoAAT Mpoleccbl CTpyKTypo- uM da3z00bpa30BaHHA. OnpeseneHue 
Q9JIEMCEHTHOrO XMMMYECKOFO COCTaBa MCCIeAYEMbIX NOPOA OCYLIECTBJIAJIOCb C MOMOLAbIO 
cKaHupyroljero 3JIeEKTpOHHOrO MUKpocKoria JSM-5610 LV, ocHaljeHHoro cHcTemon 
3JIEKTPOHHO-30HAOBOrO JHeEprofsMcnepcMoOHHoro xMMMYecKorO aHalmH3a EDX JED-2201 
(JEOL, AnoHua) MU WporpaMMHbIM oOGecreyYeHHeEM C BO3MO%KHOCTbIO ABTOMATHYeCKON 
MAeHTHPUKAYHH XapakKTepHcTM4YeCKUX MaKCHMYMOB- )PeHTIeHOBCKOTO U3/y4YeHHA 
3IEMeHTOB (Ta6yHIa 1). 

Ta6s1nna 1. YcpeqHeHHbIN OKCHAHbIN XAMH4ECKHA COCTAB HCHOJIb3YeMbIX NOPOA 


MaccoBoe cojep2KaHle OKCHAOB, % 


K20 
KomMnoHeHTBI Ca FeO+ TiO | P20 
i Fe20 


? O 


2 5 


I'paHuTonN Ab 61,6 | 14,8 | 4,3 
6 8 


3,32 | 8,942,52—-0,93—-0,35——0,19 ae 


3 


[n1ayKOHuTcose 
p-KaljaaA 71,10 | 7,72 | 1,13 | 1,67 | 8,66 | 2,14 | 0,74 0,13 | 6,71 
noposa 





IKCHePHMeHTaJIbHO OlpefesieHO, YTO AVIA MOMyYeHHA pa3JIMYHbIX CHJIMKATHbIX 
MaTepHaJIOB CbIpbeBble KOMMO3HIMH {OJDKHbI KOPpeKTHPOBaTbcA  BBe/[eHHeM 
KOMIIOHeHTOB, OGeCHe4YMBalOWIMX  HeOOXOAMMbIe TeXHOJOrM4ecKHe CBOMCTBa. Tak, 
KadeCTBeHHble COCTAaBbI CbIPbeBbIX KOMMO3HIHH AVIA NOJIyYaeMbIX MaTepHaJIOB BKJIIOUAJIN 
cle fyroljve CocTaByiArouve (Tabsuua 2). 

Ta61nua 2. KagecTBeHHbIM COCTaB CbIPbeBbIX KOMNO3H0,HH 












































MatepHasi Tlopoyza PAC aHON Ajonomnut | luuuna | SiC | Cr203 
KOMNOHeEHT 

Creks10 + + = = = a 
CrekJI0 AIA NeTpOCcuTasiia U . ‘ . : 7 F 
KaMeHHOPO JIMTbA 
ITlopHcTbii 3anO0JIHHTeJIb + = es + Fi = 
Kepamnueckni KHpnn4 + = = a 2 z 
Il1uTKa KepamMuueckad: 
— JA HACTHJIa NOJIOB + - 2 4 2 2 
- AJA BHYTpeHHen + - + + = = 
OGJIMLLOBKH CTeH 





B KayecTBe WeJIOWHOTO KOMMOHEHTa HCMOIb30BaJIMCb KaJIbIMHHpOBaHHad cosa U 
MOeBOH WIMaT Mp MOJyIeHHH CTeKJIa MU MWAMTKH KepaMHM4ecKOU COOTBETCTBeEHHO; KapOuy 
KpeMHHA CJIyKWJI MOpoobpa30BaTeseM Ip MOJyYeHHH MOPHCTOrO 3anNOJIHHTeIA; OKCHA 
XpOMa UCIOb30BaJICA B KAYeCTBe CTHMYJIATOPa KPHCTaJIM3alMu Mp CHHTe3e CTeKOM AVIA 
NeTpOcuTaJiia MW KAMeHHOLO JIMTHA (Bapanyeea, 2019). 
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AHaJIH3 MOJIYYCHHbIX Pe3yJIbTATOB MO3BO/IMJI ONpeAeJIMTb OCHOBHbIe HallpaBJIeHHA 
MCHOJIb3OBaHHA MCCIeAYeMbIX NOpOs, IpHBeAeHHble Ha PHCyHKe 2. 


Baoxu 
Jlezxue 6emonet «Tepmoxom@opm» Tennousonauuonnaa 


_—y saceinxa 
Tlopucrbiii 3an01HHTeIb 


MATMATHYECKHE HW OCAJIOUBBIE 
ILOPOJIbI 


CTek0kpHctTaimueckne MatTepHa.Ibl 












ApxumexmypuHo- ” 
P. YP Cmexnosudnote ITempocumaaa Kamenuoe 1umbe 
cmpoumelbnoe noxpoimuan 
. Kaaccuyecxaa G 
Xydoscecmeennoe pte Kpucmanausayua 
7 J , 
u copmo6oe CeePXy 
Tepmonnacmuueckoe 


npeccoeanue 
Cmpoumejenaa Kepamuxka 
7 a y [7 - 
Taumxu O18 6HYMpeHHel Kupnua ITiumxu 
oéluuoeKu cmen 0.18 noilo6 


Pucynok 2. OcHoeHble Hanpae/eHUA UCNOb306AHUA UCCNedyeMbIxX NOpod 


Takum o6pa3oM, NpoBeeHHble MCCeAOBaHHA, BKIIOUaIOWMe TeEOPeTHYECKHE ACHeKTHI 
HalipaBJIeHHOrO CTpyKTypo- HU da3z0006pa30BaHHA, QU3HKO-XHMMYeCKHX MpoOleccoB U 
yCJIOBHA TepMooOpaboTKH, NOATBepxKAeHHbIe Aud pepeHlMaJIbHO-cKaHupylouen 
KaJIOpHMeTpHeH MW M3y4eHHeM cHlelMduKH POpMMpoBaHHA CTPyKTypbl MaTepHaJIOB B 
COueTaHHA C 3KCHEPHMeHTaJIbHbIM OMpefesIeHHeM OCHOBHbIX PU3HKO-XAMHYECKHX CBOHCTB 
(Bapanyeea, 2019, 2020), no3sBonunuM pa3paboTaTb Hay4Hble OCHOBbI yilpaBJIeHHA 
TeEXHOJIOrM4YeCKHM TpoleccoM MOMyYeHHA CHAMKATHbIX MaTepHasIOB Ha OCHOBe 
MarMaTH4eCcKHx UM OCaJOUHbIX Nopog Pecny6muKu besapycb. Pu3MKO-xHMMYeCKHe CBOMCTBa 
NOJIYYCHHbIX MaTepHasIOB COOTBETBOBaIM TpeOOBaHHAM HOPMaTHBHO-TexHMyecKon 
OKYMeHTallMH, pebABJIAeCMbIM K BbILMeyKa3aHHbIM H3eIMAM. 

Bpipoybl. IIpopegqeHHble MCcefOBaHHA TeXHOJIOrM4YeCKHX CBOHMCTB MCCIeJyeMbIx 
Nopof, MOATBepAvIM UX TpPHrosHOCTb AVIA UCHOb30BAHHA B KayeCTBe OCHOBHOrO 
KOMIIOHEHTa CbIPbeBbIX KOMMO3HNMH Mp NOyYeHHH CTeKOJ, CTEKJIOKPHCTaJJIMYeCKHX U 
KepaMMYeCKHX MaTepHaJIOB, a TaK?Ke MOPHCTHIX 3alOJIHHTeeH JerKUX Oe€TOHOB, WIMpoKO 
MCHO3yYeMBIX B IIPOMBILLIJIEHHOM HM rparxkJaHCKOM CTPOMTeJIbCTBE. 

IKCIepHMeHTa/IbHO NOATBepxKyeHa BO3MO2KHOCTb u leslecoobpa3HOcTb 
MCHOJIb30BaHHA MarMaTH4eCKMX HM OCafO4HbIX TOpos, Pecny6muKu Beslapycb, KOTOpbie 
ABJIAIOTCA M€pCMe€KTHBHbIM OTeCYECTBEHHbIM CbIPbeM JIA MHOFOLeseBOroO HCHOIb30BaHHA B 
KadeCTBe KOMIMOHEHTa CbIPbeBOM KOMMO3HIMU Mp MOyYeHHU CHJIMKATHbIX MaTepHaJIOB 
pa3iM4HOoro Ha3HayeHna. Ucnomb30BaHhe BbIWeyKa3aHHbIx NOpos, SyAeT clocoOcTBOBaTb 
PaclIMpeHHlO MUHepaJIbHO-CbIPbeBOH Oa3bl peciyOJIMKUH, MOBbIINeHHIO PeHTabeJIbHOCTU 
OTpaOOTKH pa3pabaTbIBAeMbIX MeCTOPOXKAeCHHU, YTHIM3ANHH OTXOAOB HU CHHKeHMIO 
IKOOPMYeCKON HallpA-KeHHOCTH B MIpHvieraroujux peruoHax. 


CnMcoK MCNO/1b30BaHHOH JMTepatypBI: 
Bapanuesa C.E. u ap. [2019] Ucnomb30BaHve MarMaTu4ecKux Nopoys Pecny6uKu Besapycb 
JIA CHHTe€3a CTEKOJI, METPOCHTaJIOB MH KAMeHHOLO MTbA. / CreKJIO MW Kepamuka, r. MockBa. - 
N27. - C. 31-36. 
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Bapanuesa C.E. u ap. [2020] Uccneqopanue OU3HKO-xHMUYeECKHX MpOleccos, NpOMcxoAALWUx 
IIpH POpMupoBaHHU MOPpMCTOM CTPYKTypbI TeMJIOM30JIAWMOHHbIX MaTepHaJIOB Ha OCHOBe 
rpaHMTOMAHbIx mopos Benapycu / Tpygpr BITTY, cep. 2, XumMuyeckve TexHOJIOrHH, 
OuvoTexHOOrUH, reosKosornua. N22. — C. 13-20. 

Bapanuesa C.E. u ap. [2020] IlepcnextTuspi ucnosb30BaHuA 4Maba30B KPpMCTaJsIMYeCcKOrO 
@yHfamMeHta besapycu Id MONyYeHHA CHJIMKATHbIX MaTepHanoB / MUs3BecTua 
HaljMoHaJIbHOK aKayleMuu HayK besapycu. CepuaA xHMuueCKHX Hayk. - T. 56. N2 1. - C. 114- 
124. 

Tan A.M. u ap. [1988] Xumuuecknue aHasIM3bI TOPHbIX MOpOA KpHcTasMYecKoro PyHAaMeHTa 
Besopyccun: Cnpas. / nog peg. A.M. Ilana. Munck: HayKa u TexHuka. - 243 c. 


YMOBH TA HACJIIAKH TEXHOrEHHHX FEOMEXAHIYHMX MPOLECIB MI, 4AC 
EKCIVIYATALMi FA3OBHX TA FA30KOHAEHCATHHX POJOBHIL 


Byaam A.®., Be3pyuko K.A., ykinoe B.B., [puxoduenko O.B. 


IHcmumym 2zeomexuHi4Hoi mexaniku imeui M.C. Iloaakoea-HAH Yxrpainu, Aninpo, 
gvrvg @meta.ua, igtmnanu@ukr.net 


A detailed analysis of the known gas and gas condensate deposits at the Eastern oil-and- 
gas-bearing region of Ukraine was carried out, in particular, changes in formation 
pressure of hydrocarbon deposits while in operation were determined, the values of 
geostatic and effective rock pressures were calculated, the thickness of the gas column 
and the volume of gas reserves growth were compared. It made it possible to determine 
the role of geomechanical processes in assisting to produce additional volumes of gas. It 
has been established that additional volumes of gas are directly proportional to the 
capacity of the gas-bearingness stage and the total volume of the gas-bearing structure. 
Multilayer deposits of sandy-aleuritic composition with a large number of productive 
horizons and without thick persistent reservoir-seal rocks within a single gas- 
bearingness stage with a hydrodynamic link between productive layers are the most 
promising from the viewpoint of the researched mechanism (favorable due to the 
formation of additional reservoirs of technogenic genesis). 


CONDITIONS AND CONSEQUENCES OF TECHNOGENIC GEOMECHANICAL PROCESSES 
DURING OPERATION OF GAS AND GAS CONDENSATE DEPOSITS 


Bulat A.F., Bezruchko K.A., Lukinov V.V., Prykhodchenko O.V. 


Bctyn. Pospo6ka ra30BHx i ra30KOHAeHCaTHMX POJOBUU Ta NOB’A3aHi 3 HHMM 3MiHU 
IlaCTOBOrO THCKY, Pi3HOMAHITHI BUA Ali Ha NOKNay AA NiATPMMKU THCKy Ta NiABULeHHA 
ra30- i KOHAeHCaTOBIAAayi, NOpylly!oTh MpHpoAHHH HallpyKeHo-7ePopMOBaHHU CTaH Hap, 
CTBOplo104yuH NepeAyMOBH JIA BAHAKHEHHA HeraTHMBHHXx — 3HadHMX i HaBiTb KaTacTpopiyHux 
IIpHpOfHO-TexHOreHHHX ABM. Ha nmposB HeOesneyHHx reofsMHaMiyHHx MpoLeciB, Wo 
peaiZ0BYIOTbCA B PYHHIBHi ABMIa, BIVIMBa€ BeJIMKa KiJIbKiCTb YHHHUKIB Ta YMOB, ale B 
OCHOBi WMX ABUL JlIexKaTb, cepef, iHWoro, reoMexaHi4Hi Mmpoecu. Came HefOOUiHKa BIVIMBy 
reoMexaHiYHUX MpoleciB NpH3BOAUTb AO POpMyBaHHA YMOB BHHHKHeHHA He3BOPOTHIx 
reOJMHaMiyHHX ABH, WO PyHMHy!OTb CBepAIOBHHH, TpyOonpoBoyu, ripHHyosobyBHe 
ycTaTKyBaHHAa Ta in>KeHepHi cnopyyn. IlporHo3yBaHHaA Wx Nosi i 3HMKeHHA MaculTaOiB ix 
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HacwiAKiB € HaraJIbHO!O MpoObsIeMONW, OCKiIbKY ix BAHHKHe€HHA YMHUTb BKpal HeraTHBHUH 
BIJIMB Ha 00'€KTH HadTora30Boro KOMIVIeKCy, IPHpOAHO-TexHiyHi CHCTeMU i AOBKiJIA B 
WWIOMy. 

AHasliz nonmepesHix AOcTiKeHb, MOPMyIOBAHHA NpoGseMu, aKTyaJIbHicTh fi 
BMpilieHHaA. TexHoreHHi YreoOMexaHi4Hi TWpowecH OKpiM HeraTHBHHX ABH MOKYTb 
CyNpOBOJPKyBaTHCA NO3MTHBHUMM edeKTOM, KOJIM Ha Hi3Hivt cTagii ekciyaTayil posqoBULa, 
BHacmiq0K fedopMaiii nopiqHoro MacuBy i 3MiljeHHA OKPeMMX IlapiB, B Mmpowec 
ra3000yBaHHA JOJIy4alOTbCA, OKPiM OCHOBHOY"O (cynepKovleKTopa), ApyropsAHi KOJIeEKTOpPH. 
AjocBiy, TpuBasIOi po3poOOKU OaraTboOx BYyTVIeBOAHEBUX POAOBUL B YKpaiHi 3acBif4uB 3HadHe 
NepeBHWeHHA OOCATIB OTPHMyBaHOrO ra3y y NOpiBHAHHI 3 Nif~paxoBaHHMU 3allacaMU 3a 
WaHUMM reosorivHoi po3BigKv. 30KpeMa Ha Hu3yi poszoBuny (WlebenuHcbKe, 3axiqHO- 
XpecTumjeHcbKe, MesuxiscbKe, PosnaliHiscbKe, BeyMeyiBcbKe, Mamiscbke, Keruuescpke, 
JlaHHiBcbke) Nica 3aTBepfPKeHHA 3allaciB OTpHMaHO ix pupicT B 3arasbHOMY OOcA3i 
61u3bKO 200 Mapg. M3 (Kpueyaa, 2014). B romy uncni MpupocTu OTpUMyroTbCA PaKTHYHO Ha 
ni3sHif cragii pospoOKu, a BUAOOYTOK ra3y Ha AeAKUX NepeBHUlyBaB 3aTBepsKeHi B AK3 
3anacu 4uepe3 30-40 poxis pospo6Ku. Ha WleO6enuHcbkKomy Ta 3axiqHO-XpecTuljeHcbKomMy 
poAOBUax BYIydeHi OOCATM ra3y B AeKibKa pa3iB NepeBULyioTb NovaTKoBi 3anacu. Ha 
iHIMX PO3rIAHYTHX POAOBUMWaX AOAaTKOBi OOcArM BUJIyYeHOrO ra3y MepeBulywTb Koro 
mouaTKOBi 3amacn Biz 9,3 Fo 53,5 %. 

BpaxkaeTeca (Kpueyna, 2014), wo ocHOoBHMM oO6car mMpupocTiB. 3anlaciB ra3y Ta 
OfaTKOBMK Horo BUAOOYTOK Ha Mi3Hix cTafiax pO3pOOKU BeJIMKUX POJOBUI BiOyBaeTbCA 
3a PpaXyHOK PO3UIMpeHHA IJIOW, Tra3OHOCHOCTi, yYTOUHeHHA TifpaxyHKOBUX MapaMerTpis. 
OHak, 30ibIeHHA 3alaciB ra3y Ha Ni3Hix cTafiax eKCHyaTalii poAOBULM, Ha Halll NOrAy, € 
pe3ybTaTOM MifKJIOUeHHA OO Fra3z0Bifzfadi BeNHKHX TOBLU, HH3bKO MpOHHKHUX 
cila6ora30HOCHHXx Nopig, AKi He Oy1M BpaxoBaHi Np NonepeHix nippaxyHKax 3aaciB razy i 
AKi BiAaloTb ra3 M0 BCI MJIOWi pOAOBULa Yepe3 KOHTAKT 3 BACOKOMPOHMKHMMHA IlacTaMu 
0 Mipi 3HW)KeHHA B HUX THCKy. HaBeyeHi PakKTH CBiAYaTb pO Hepo3KpHTHH NOTeHUial 
OaraTbOX POAOBUL i HeEOOXiAHICTbh NOAaMbIUO! AOPO3BiAKU 3 po3yMiHHAM Ta BiANOBIHUM 
HayKOBMM OOIpyHTyBaHHAM UMHHHKIB Mpollecy 3ayly4eHHA JO BUAOOYTKy 3HaAYHUX 
7{OfaTKOBMX 06’eMiB ra3y. 

Tlonepegni Ta cyyacui AocwifKeHHA FOJIOBHHM YHHOM MpHcBAYeHi NPOrHO3yBaHH! abo 
aHali3y BHHHKHeHHA, MepeOiry Ta HacwiqKiB HeraTHBHOrO BIWMBy TreOMexaHi4HUx Ta 
reOAMHaMidHHx TpoleciB Ha reosloriuHe cepefOBUe Ta AOBKiIA. TOMy aKTyaJIbHHM 
3aBJaHHAM € 3’ACYBaHHA TeoJIOriWHHX YMOB MOPpMyBaHHA TeXHOreHHMX KOJIeKTOPIB Ta 
3aJIVYeHHA OfaTKOBUX OOcATIB ra3y if, fiero TreoMexaHiyHoro UYMHHMKa ig uac 
eKCI1yaTalil ras30BUX PpOAOBUL. 

@MakTH4UHHK MaTepias Ta MeTOAONOriA AOC AKeHb. I]poBpeseHo AeTasIbHUuH aHawi3 
BIOMMX Tra30BHX Ta Tra30KOHAeHcaTHHx posoBuny (TKP) CxigqHoro HadTora30HOcHoro 
periony Yxkpainu (Amaac.., 1999), Bu3sHayeHi 3MiHM IaCTOBHX THCKiB BYyIvIeBOAHEBUX 
poOBU B Mporeci eKciviyaTalii, pospaxoBaHi 3HaYeHHA TeOCTATHYHUX Ta edeKTHBHUX 
THCKiB NOpiA, 3icTaBeHi NOTYXKHOCTI NOBepxiB ra3OHOCHOCTI, pO3MipH ra3s30HOCHHX CTpyKTyp 
Ta oOcArH Mpupocty samaciB ra3y. B nepiy yepry 6y1u MpoaHasi3z0BaHi pOAOBUIIa, 10 AKMX 
@akTHYHi 3anacu ni 4uac BUAOOYTKy 3HAYHO TepeBHIWJIM pO3paxyHKOBi, BHKOHAaHi B 
mpoyeci reosorivHoi posBigKu. IIpHyomy 3HadHe 3pOCTaHHA 3anaciB 3adikcoBaHe Ha Mi3Hix 
cTaiax BifMpalioBaHHA 3a3HayeHux posoBul. iq yac aHani3sy 3BepTae Ha ce6be yBary 
NiZBUWeHHA TWiacToBoro THcKy if, Yac TpMBayOl eKCIiJIyaTayii AeAKMx poyoBUuly. 3 
3aralbHOro YHCJIa POAOBUL, Y KiJIbKOCTIi 76, € MaHi WOO 3HAYeHb acTOBOrO THCKy y 
mpoueci BigqmpalioBaHHaA Ha 42 posoBuLjax. 13 Wboro 4vNca posoBUu Ha 28 dikcyeTbca 
3aKOHOMipHe 3HWKeHHA THCKy, Ha 10 AeaKor1O Mipoto cnocTepiraeTbca cTabini3zayia, Ha 3 
(Eppemiscbke, Kernyescnke, JlIaHHiBcbke) - 3POCTaHHA IaCTOBOrO THCKy). 
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OTpuMaHi pe3yIbTaTH, ix o6roBopeHHa. [IpakTw4HO Bci AOcTizKeHi NoKNaqH 
BiJHeECeHi JO THIy MaCMHBHO-IIaCcTOBMX, CKJIeMiHHAX, TEKTOHIYHO e€KpaHOBaHHx, iHO/i We U 
NiToorigHO OOMexKeHHX, poO3TalloBaHi y MpHvocboBii 30Hi AHinpoBcbKo-/oHelbKoi 
3alaMHu, B MexKax MamiscpbKo-lle6enuHcbKoi Aenpecii. MoxkHOo NpunycTuTyH, Wo came B Wit 
30Hi icHyBasIM HaHOisbmi CHIN po3TAry, AKi cIpuAsM POpMyBaHH!O TPil|MHHO! NOpyuleHocri 
nopig, i, AK HacwifoK, NOKpaljeHHto 1x distbTpawiMHO-EeMHiCHUX BJIaCTHBOCTeH Ha OKPeMUX 
AWiAHKaX POJOBUa Ta POPMyBaHHIO B30B%K Bciel TOBLIMHH MposyKTHMBHO! 4YacTHHU 
pospi3y dinbTpayiMHux 3B’A3KiB MK NOKagamu. IliqTBepsyKeHHAM Wboro dakTy € BUCOKi 
3HaYe€HHA BHCOTH MOBepxy Tra30HOCHOCTi Ha POAOBUIUax, AKHH 3MiH}OETHCA Bin, 954 AO 
1690 mM (Amaac..., 1999), Ta YiTKHM ra30BUH pexKUM PO3pOOKH MpaKTHYHO BCix NOKNasiB Ha 
pofosulyax. 

TaKHM YHHOM, NOTyKHICTbh MOBepxy Fra3OHOCHOCTi POAOBULa, abo TOBUIMHa Moro 
ra30HaCH4eHO! TOBLI, AKa CKJIafa€TbCA 3 CYKYMHOCTI «CyNepKOeKTOPIB», HA3bKONOPHMCTUX 
KOJIEKTOPiB Ta HeMPOHHKHUX opis, CBiIQYHTb pO MOTeHLIMHY MOMKJIMBICTh OTPHMaHHA 
WOfMaTKOBUX 3alaciB fTa3y WWIAXOM «NiJ>KMBJIGHHA» BUCOKOMOpHCTHxX a60 
BUMCOKOTpiNMIMHyYBaTHX KOJIEKTOPiIB 3a paxyHOK «f[peHaxKy» fTra3y 3 HA3bKONOPHCTUX 
KOJIEKTOPiB 10 BCiM BeJIM4e3HIM MOM ix KOHTAKTIB Ta 10 TEKTOHIYHMX NopyuwieHHAx. IIpu 
TaKOMY MexaHi3Mi NpMpocty 3aMaciB ra3y, 4M OiJIbI NOTYKHUM Oye NOBepx ra30HOCHOCTI, 
THM OibuI BiporiqHUuMNU 6yfyTb OOcArH 3asly4yeHoro Jo BUAOOYTKy ra3y. Aye Ha HOTeHHIMHY 
MOXKJIMBICTb OTPHMaHHA JOfaTKOBHX 3alacis ra3y Ha KP Oibu cyTTeBo byse BIVIMBaTH He 
TiIbKM NOTYKHICTbh MOBepxy Ta3OHOCHOCTi, a HM O6’€M Ta30HOCHO! CTpyKTypv, AK 
BHU3HadaeTbCA Y BePTHKaJIbHOMy BUMipi TOBLIMHOIO TloBepxy Ta3O0HOCHOCTi, a y 
TOPH30HTaJIbHOMY - IIOWe!O CTpyKTypH. Came wel o6’eM BMilllye OCHOBHY YacTHHy 
HHM3bKONOPHCTHX KOJICKTOPIB, i B HbOMY %K PO3TALOBaHi KOHTAKTH, M0 AKMX a3 PpyxXa€TbcA 
WO «CyMepKOJIeKTOpiB». 

Mik IpHpocToM OTpHMaHKx 3allaciB ra3y Ha AOC AKeEHUX POAOBUMWAax Ta NOTY?KHICTIO 
NOBepxiB Ta30HOCHOCTi i 0O6’€MaMM YTa30HOCHUX CTPYKTyp BCTAHOBJICEHO 3B’A30K, LO 
allpOKCMMYETbCA IIPAMOMpONOpLiHHHMU 3aexKHOCTAMM 3 KOedinieHTaMu eTepMixaLil 
BiQMOBIiZHO 0,91 Ta 0,95. 

Cri, 3a3Ha4dMTH, WO Ni BIVIMBOM ripcbKoro THCKy Nopig, i WacToBoro THCKy ra3y, 
BHacJlioK AepopMaiit Nopiz, 3MiHtOOTLCA Pi3M4HI BAACTMBOCTI KOJeKTOpiB. BigZomoctTi mpo 
3MiHM YTeocTaTHYHOrO THCKyY Mopif, Ta NWWacTOBMX THCKiB ra3y Ha Tra30KOH/JjeHCaTHHX 
poOJOBUIax MpHoOcboBoi 30H JI/I3 HaBeyeHi B TaGnHi 1. 

Ta6snua 1. 3MiHM reocraTH4HOrO THCKy NOpig Ta W1acTOBMX THCKIB ra3y Ha 

ra3s0KOHAeHCaTHHX po/JOBMIax NPHOCbOBO! 30HH JI3 
































MinimasbHnn 
MakcuMavibHa | MakcuMasibHun | TouaTKoBHit | THCK ra3y 40 Horo 
l'asoKoOHJeHcaTHe is 
poaosume rimouna reocTaTH4uHHn THCK ra3y, cTpH6Ka 
nokjafis H,M | THCK Preo, Mna Pou Mila 3pOCTaHHA Ta 
nicaa Pow, Mila 
Ile6enaincbKe 3000 67,5 23,9 3,3/3,5 
a 3874 87,2 41,5 5,2/5,3 
XpecruujeHcbKe 
MeviexiBcbKe 4130 92,9 41,5 13,7/14,0 
PosnaliHiBcbKe 4386 98,7 46,6 55° 
BezmMejipchKe 3879 87,3 41,9 10,1/10,3 
KeriuvesBcbKe 3118 70,2 33,0 5,8/7,1-9,4 
JIaHHiBCcbKe 4064 91,4 42,9 17,0/18,9 
MamliBcbKe 4218 94,9 43,5 13,7/15,5 




















I[pumitka: * ocraHHe 3HaveHHA THCky rasy (Amuac..., 1999). 
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Ha npuKinuesit cragii ekcnvyatTayii powoBulia, AKa MOwKe OyTH 3adiKcOBaHO!O 
MiHiMaJIbHUM 3HAYCHHAM THCKy ra3y, AO Horo CTpHOKa 3poOcTaHHA, NOpOAU-KOJIeKTOpU 
3a3HaIOTb MAKCHMaJIbHOrO HaBaHTa?KeHHA Bi] ePeKTMBHOrO THCKy, AKHHM B Wen nepiog 
XapaKTepH3yeTbCA MaKCHMaJIbHMMH 3Ha4deHHAMH. 

MakcuMaJIbHi BCTaHOBJIeHi 3HAYCHHA eeKTMBHOTO THCKy, AKi 3a3HaIOTb NOposH- 
KosieKTopv Ha [KP MawiscbKo-IWe6emMHcbKoro ra30HOCHOrO paHony, 3MiHIOIOThCA Bi, 40 
40 60 Mila. Y cBepaoBuvax cnocTepiraeTbcd 30iIbUIeHHA ebeKTHBHOFO THCKY Ha MOMeHT 
MiHiMaJIbHOrO THCKy ra3y y KONeKTOpi i3 30i1bIIeHHAM TIMOMHUM 3asIAraHHA NOKasiB. 
Crpv6oK 3pocTaHHA THCKy ra3y B KosIeKTopi Nicna Horo 3HW2xKeHHA AO MiHiMabHOTO 
3Ha4eHHA CBIZYHTb Mpo aHOMaJIbHy MoOsito y MWiacTi-KoOseKTOpi, UjO MoxKe OyTH NOB’ABZaHe i3 
Moro pallTOBMM YaCTKOBMM pyHMHyBaHHAM B eAKUHX MicuAX. Ale pyHHyBaHHA KOJIeEKTOpy, 
AKMH Ha Bcix TKP, Wo oc KYyIOTBCA BiIAHOCATbCA JO KONeKTOpiB NopoBoro Tuny i 
mpejcTaBsieHi NicKOBHKaMM, MOor%Ke BiAOyBaTHCA 3a YMOBH MepeBHLeHHA FreocTaTMYHoro 
THCKy 3HayeHHA ix Mexi MiljHOcTi. Cniq, BpaxOByBaTH, WO CTpHOOK 3pOCcTaHHA THCKy ra3y B 
KosleKTOpi ikcyeTbcaA y ra30BUAOOyBHIN CBepAOBUHi, a BiqoOpaxaTH Wi mdaKT MomKe 
PYHHyBaHHA AKOTOCb Wlapy KOJIeKTOpy y OyAb AKI TOU NOKNafy, TOMy TOUHE BU3HA4YeHHA 
BJIaCTHBOCTeH MILHOCTi MOpOAM, WO PyHHYyeTbCA He YABJIAETbCH MOXKIMBUM. B TaKHx 
BUMafKax, pH HecTayi BUXiIHUX JaHAX, PeKOMeHAYETbCA BUKOPUCTOByBaTH ycepesHeHi 
OKa3HUKH MiHocTi. Y poboti (Azancokuu ma in., 2014), Ha -nigctaBi-aHasli3sy 4UCJIEHHUX 
@aKTWYHUX JaHux JabopaTOpHUX OcIi~*KeHb Pi3HKO-MexXaHi4HUX ByACTUBOCTeH NOpiz, 
BCTaHOBJIe€HO, WO AVIA MiCKOBMKiB cTagii MK2 (ra30Boi cragii Meramopdi3my 3a ByriJIAM) 
cepeHE 3HaYeHHA Mei MiMWHOCTi Ha CTHCK 3MiHtOETKCA Bi 47 fo 70° Mila. Aliana30nH 
3MiH€HHA pO3paxXOBaHHX MaKCHMaJIbHUX 3HaYeHb edeKTHBHOTO THCKy, AKi 3a3HAaIOTb 
nopogu-kKonekTopu Ha PKP MamiscbKo-lWle6enuucbkKoro ra30HOcHoro paony, Bi, 40 Ao 60 
MIla ToToo*KHHM CepesHiIM 3HAYeCHHAM Mei MiLHOCTI Ha CTHCK NiCKOBHKIB-KOJIeKTOpiB i He 
CylMepeYuHTb MOXKJIMBOCTI 1X pyHHYBaHHA Ha MOMeHT 3HMKeHHA IJIaCTOBOrO THCKy ra3y JO 
MiHiMaJIbHUX 3HadeHb. HacnifKOM Takoro pyMHyBaHHA MOrxKe OyTH po3yllivIbHeHHA WapiB 
HUM3bKONOpHCTHX KOJIEKTOPiB, AKI MpWsIAraloTb, aOO KOHTAKTYIOTb 3 + IlWapaMu 
«CYNepKOJIEKTOPIB», WO PyMHYIOTbCA, BUBIVIBHEHHA 3HAYHMX 00’eMiB ra3y, AKi 30i1bUIYIOTb 
Moro THCK y MwacTi-cynepkoeKTopi, OTPHMaHHA JOfAaTKOBMX 3allaciB ra3y, AKi He Oyu 
nijpaxOBaHi Ha 4ac NpOBeEHHA reoMOropo3sBisyBaJIbHUX pPooirT. 

BucHoBKH. Ha nepuiomy eTamli eKcIi1yaTallii ByrieBOAHEBHX POJOBML BA3HaYaJIbHy 
pojb y dopMyBaHHi cTaHy ra30HacM4eHoro MacuBy BifirpaloTb reonoriyHi KpuTepil, 3a 
AKMMH BefeTbca NipaxyHOK MOYaTKOBMX 3allaciB Ha CTafii reooro-po3BiAyBaJIbHUX pooir. 
3 4acoM B Mporeci ekciviyaTawii posoBuuia AO reosori4HHx KpUTepilB MOMy4alOTbcA 
reoMexaHi4Hi, AKi CIPWAIOTb 3aJIYH4eHHIO JOJaTKOBMX OOcaAriB ra3zy. IIpu WboMy OTpHMaHui 
mpupicT 3amaciB Ha AeAKMX pOfOBUIax cKNagae AO 50% i Oinbule. BcTaHoBseHO, LO 
AOfaTKOBi oOOcaArM ra3y UpsAMomponopuitHi MoTyxXHOCTi MoBepxy Tra30HOCHOcTi Ta 
3araJIbHOMY 00’EMy ra30HOCHOi CTpyKTypH. 

AHasli3 3MiHH MJIaCTOBMX THCKIB Tif, YacC TpHBaOl ekcrIIyaTalii ra30BHx Ta 
ra30KOHJeHCaTHHX posoBuy CxiqHoro HadTora3oHoOcHoro periony YKpaiHu nigzTBeps Kye 
CIpHAHHA reoMexaHiYHHXx Npowecis, Wo BiAOyBalOTbCA pH BUAOOYTKy ra3y, 3asJlyYeHHIO 
(30imbuIeHH!IO) Horo AOsAaTKOBUX oObcaris. Ha pogfoBuuiax (EdpemiscbKe, Keruyescpke, 
JlaHHiBcbkKe), Ha AKUX 3adiKCOBaHO 30ibIIeHHA MOYATKOBMX 3alaciB ra3y, clocTepirasoca 
30ibIIeHHA TWlacTOBoro THCKy Ha Mi3sHii cTagii ix po3po6Ku. MexaHi3m dopmMyBaHHA 
TeXHOreHHHX KOJIEKTOPiB 3a paxyHOK reOMexaHi4YHOrO UMHHUKa, KOJIM IPH po3ylliJIbHeHHi 
MOpOAHOrO MaCHBy OJIydalOTbCA HM3bKONOPHCTi HA3bKOMpOHHKHi KOJIeKTOpH, Mi 4ac 
TpHBaloro BifANpalOBAHHA Ta30BHX Ta Tra30KOHJeHCaTHHX POJOBUL NiATBepsKyETbCA 
ipaKTH4HMM JOCBIAOM eKCIIyaTalii pOoqOBUL, a Came, 30iJIbIIeHHAM IlacTOBOrO THCKy Ha 
HU3Ui pOAOBUL. 
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Ha MOMeHT MiHiMaIbHOTO THCKy ra3y y KoseKTopi 3i 30iblIeHHAM TrmMONHUH 
3ayiaraHHA moKagiB cnocTepiraeTbca MNiABULIeHHA edeKTHBHOTO THCKy. CTpHOoK 
3pOCTaHHA THCKy ra3y B KONeKTOpi Nica Moro 3HM?%KeEHHA JO MiHiMaJIbHOrTO 3HaYeHHA 
CBIN4YUTb MpO aHOMaJIbHy Mosito y MlacTi-KoseKTopi, Wjo MoxKe 6yTH NoOB’A3aHe i3 Moro 
pallTOBMM 4acTKOBMM pyHMHyBaHHAM B OKpeMHx MICHAX. 

HaiOinbul mepcieKTHBHHMH 3 TOUKH 30py oOcuiKyBaHOrO MexaHi3My_ € 
OaraTOMacTOBi POAOBULa 3 BeJMKOIO KibKICTIO NpOAYKTHBHUX TOPH3O0HTIB MilaHo- 
ayleBpiTOBOrO CKjlafqy Ta 6e3 NOTYKHUX BUTpHMaHHx dvroifoynopiB B MexKax E€MHOrO 
MOBepXy ra30HOCHOCcTi 3 TiqpoAMHaAMiYHUM 3B’A3KOM MiK MpOAYKTHBHUMH Miacramu. Ha 
TaKHX POJOBMUax BCA, 6€3 BHHATKY TOBIJa, B Me?KaxX NOBePpXy Ta30HOCHOCTi, TaKOK € 
ra30HaCH4eHOW, asle ra30HOCHHMH Ha MOYaATOK BUAOOYTKYy Ta Meplwiux cTafiax ekcriyaTawil 
€ JIMIe€ BACOKONPOHHKHi KOJIeKTOpH. 
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JO MMTAHHA KOMILIEKCHOTO BAKOPHCTAHHA MIHEPAJIbHO!I CHPOBHHM 
POJOBMIL YKPAIHM 


Ty6ina B.I., Ayeuko B.I., 3a6opoeceka JLIL., 3a6opoecekut B.C. 


Ajepxcaena ycmanoea "JHcmumym 2eoximii HaekoAuWwHboz0 cepedoeuwa HAH Yxpainu" 
Kuie, vgyatsenko@gmail.com 


On the example of three types of minerals (iron, manganese, graphite), which are 
developed by the operating mining and processing enterprises of Ukraine, the basics of 
the integrated development of their deposits are shown. They include: the selective 
mining and storage of mineral raw materials, the further development of technologies 
for concentrate enrichment and the production of new types of products, improvement of 
the state legislative framework to stimulate the owners of enterprises to rational use of 
mineral resources. 


ON THE ISSUE OF MINERAL RESOURCES INTEGRATED USE OF MINERAL DEPOSITS OF 
UKRAINE 


Gubina V.G., Yatsenko V.G., Zaborovska L.P., Zaborovsky V.S. 
Bctyn. [Ipo6s1ema i aKTyabHicTb fi BupitieHHa. BugobyToK MiHepasIbHO] CHpOBHHU 


BiKPUTMM CIOCO6OM CyIpoBOJPKYETbCA YTBOPeHHAM 3HAaYHO! KibKOCTI BiAXOsiB ripHHyoro 
BHPOOHHLUTBa (po3KpHBHi i BMicHi NopomN), AKi CKJafyIoTbcAd Ha 3eMHiM NMoBepxHi i 
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3aMMal0Tb BeJIM4e3Hi TepHTOpil OPHUX 3eMevIb. BCTAHOBJIeHe, WO Ha 1 MJIH. T ripCbKMx Nopiy, 
NIpu BiAKpUuTiI pospoobui Busy4aeTbcaA i3 rocnoyapcbKoro ObopoTy 100 ra naomi. 

Ha cyyacHoMy etTami, B YMOBax BejIM4¥e3HHX OOCATIB BUAOOyYBaHHA i cnoxwKMBAaHHA 
MiHepaJIbHUX pecypciB, MpobOseMa KOMMJIeKCHOrO OCBOEHHA Hafip i paioHabHoro 
BHUKOPHCTaHHA MiHepaJIbHOi CHPOBHHH HabyBae Bce OisJbIO] aKTya/IbHOCTi. PopMyBaHHA 
ePeKTHBHOI] CHCTeMH Haf{POKOPHCTyBaHHA Ha OCHOBi KOMMeKCHOrO OCBOEHHA i 
BUMKOpHCTaHHA BCiIA CYyKYINHOCTi pecypciB Hafp, 3aCcTOCyBaHHA MaJIOBiAXOHUX 
pecypcos36epirariouux TexHosiorii, ekoysori3zauii BMpoOHuYTBa i 3a6e3me4eHHA 
KOHKYPeCHTHOCIPOMOXHICTi MpOAyKUii MiHepaJIbHO-CHpOBHHHOrO KOMIVIeKCy € CKJIaJ{HOIO 
HayKOBO-lipaKTHYHO!W 3a/auelo, AKa OXOMNJIIO€E rIMO0Ke BUBYeHHA MiHepasibHOro i XiMi4Horo 
cKjlafy MiHepasibHOi CHpoBHHH, TexHosoriif ii BusObyTKy 3 Hagfp i BAOCKOHaneHHA 
TexHosorii 36arayeHHa (IIpomucazoei..., 2011). OTHManbHe BUKOPHCTaHHA MiHepaJIbHUX 
pecypcis nepefz6auae BUMOry KOMIVIe€KCHOCTi BUKOpHCTaHHA MiHepaJIbHO! CHPOBHMHH. OKpim 
BYJIYYeHHA 3 CHpOBHHH ycix MpOMHCNOBO WiHHAX KOMMOHeHTIB, KOMIMJIeKCHe Il 
BHUKOpHCTaHHA BMMarae yTuAi3ayii arperaTHO-MiHepaori4Hoi OCHOBH py, TOOTO 
BMILyYIOuHX i POSKPHBHHX opis, a TaKO%K 3aJIMLWKOBUX MpOAYKTIB, YTBOPpeHHx Mpu 
30ara4ueHHi Ta Nepepooui CHpoBuHH — ripHHYONpOMUCJIOBMX BiAXO/iB. 

IIpo6semoro ripHuyoro BUpOOHMUTBa B YKpaiHi € Te, WO Ha OibUIOCTIi POAOBUL 
KOPHCHMX KONaIMH, AKi po3spoOOJIAIOTbCA TipHH4O-36ara4yBasIbHUMU- KOMOiHaTaMu (3K), 
3anacu Oyu nifpaxoBaHi Mule Ha OJMH - ABa KOMMOHEHTH ao pi3HOBHAM MiHepasbHOi 
CMpOBHHUM, TOI AK pOJOBMIa XapaKTepH3yltOTbCA 3a3BM4aM CKNaHOIO TeosIOridHoOr10 
6yAOBOLO, NOB’A3aHO!O 3 OaraTOcTagiMHor icTropiero PopMyBaHHA i AK HacWiPOK B CKasi 
POJOBML, MarloTbcA iHWi KOpPHCHi KOMaIMHH, MiHepaJIbHi pi3HOBHAM, AKi HHHi 
CIPAMOBYIOTKCA y 3MillaHi BIABa/IM, BTpadatouH Ip LWbOMy CBO! CNO?*KMBYi BaCTHBOCTI. Jo 
TOrO XK, 1p 30arayeHHi KOPMCHMX KOMAaJINH, 3 BIAXOJaMM BTpadaeTbCA YACTHHA OCHOBHOrO 
KOMIOHEHTY, Ha AKHM BeseTbCA pospoObka. Tak, HallpHKJiaf, 1pH BUAOOYTKy KOXKHO! TOHU 
MapraHljeBoi pyfu BiKpHTHM cnoco6om B HikonojbcbKomy OaceHHi 3 Hap AOOyBaeTbcA 
15-25 m3 po3KpuHBHxx nopig. WopiaHo npu po3spoobui poxoBuly BUMMaeThcA Oinbute 100 Man. 
T po3KpHBHux nopiz. B KpusopisbKomy OacelHi, ocTaHHiM 4acoM Ha 5 TripHHy4o- 
30arauyBaJIbHHX KOMOiHaTax WOpi4HO BUAObyBaeTbcA 85 MJIH. T MiHepaJIbHO! Macu, 76 MJIH. 
T 3 AKMX CKJIaJ{yIOTbCA Y 3MilWaHMX BIABasiax. 

@MakTH4HHK MaTepial i O6roBOpeHHA pe3yIbTaTis. Ha mpoTa3i ocTaHHix pOKiB 
BITUH3HAHHMM HayKOBIAMM MpoBeseHi IWHpOKi AOCiZ2KeHHA MiHepaJIbHOTO CKJla/ly, 
TeXHOJIOTiYHUX BIACTUBOCTeH Pi3HUX BUAIB CyMyTHiX KOPMCHHX KOMaJIMH Ha POAOBULMaX, WO 
pospo6aroTbca T3K. Ha npuksagi posoBuu 3ani3a, MapraHuio i rpadiry YKpainu, Aki 
PO3pOOJIAIOTbCA BeJIMKHMM Kap’epaMH, HaBefeMO MepewiK NepeAyMOB KOMIVIeKCHOrO 
BUKOPHCTaHHA MiHepaJIbHOl CHPOBHHH POAOBUL KOPHCHHX KOMaJINH. 

Podoeuyya 3aai3za. B Tabmuyi 1 HaBefseHO pecypcHuH NoTeHwian cynyTHix KOpHCHUXx 
KOMaJIMH 3ai30pyqHux posoBul Kpupoacy. Ta6uuio cKylafqeHo Ha nigcTaBi mirepaTypHux 
mokKeped WOO reosoro-MiHepasOri4HUx 3acaf OyAOBU POAOBUL, AOCMiAKeHb, IPOBeAeHUX B 
incTutyTi MexaHo6pyopmet, KpuBopi3szbKoMy HaliioHasibHOMy yHiBepcuTeTi, iHwHx 
ycTaHOBaxX 3 IIpHBOAY po3spooOKH B JlabopaTOpHHX yMOBaX TeXHOJIOrid OTPHMaHHA 
KOHICHTpaTiB HepyfHO! MiHepaJIbHO! CHpoBHHH. 
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Ta62nua 1. PecypcHui noTenuiaa CynyTHix KOPHCHHXx KOnNaJIMH 
3ai30pyAHuXx posoBun KpuBoacy 






























































IIporHos3Hi 
Ipogykuia 3acTOCyBaHHA pecypcn, 
MJIpA. T 
1 | TasibKOBUM KOHWeHTpaT TaJIbKOBMICHI MpomucsoBui 6,0 
caHii TaJIbK 
2 |MycxkosiTosui KOHLeHTpar, | MycKoBitT-6ioTHTOBI 2,5-3 
MOHO MiHepaJIbHHH KBapil caHii 
3 |[paHaTOBMi KOHLeHTpat [paHaTosnMicui JlerKui abpa3uB 1,0-1,5 
caHii 
4 |Kepam3nqT, ciaHienoput XJIOpHToBi cnaHyi | BupoOHuyTBo 1,5-2,0 
KepaM3uTYy, 
CAHWeNOpUuTy 
5 |IlipokceHoBu KOHWeHTpat TipoxcenitTosi 0,5-0,7 
nopoywu 
6 | OOM }0BaBJIbHa NIUTKa Mapmyp ByipesbHa 3,0-5,0 
rasly3b 
7 |Bupooue H KosieKyifHe KaMiHHA|Pi3sHi KpucTanidHi| emonoriqna 7 
(miTkKH  KBaplly, aMeTHCTy,|Nopogu CHpoBuHa 
KpHCcTaIM rpaHaTy, AWIMO ifH 
TOO) 
8 | 3ai3HCTHH KOHLWeHTpat [l'emMaTHTosi Metayslypria 4,0 
(oKuceHi) 
KBaplUMTH 
9 |MiHepanbHi nirmenTu (Boxpa,|Kopa oKMcHeHHA|IIpomMucsoBicTh, 0,8-1,0 
CypHK, cejafoHiT, pH6eKkuT|KpucTamidHux XY JO%KHi 
TOO) nopiv IIpOMUCJIM 
10 | Kepamixa, dasHc KaoOJlHu 0,1 
11 | muana ervia, KepaMika [1MHM, CyriHKu ByflipesIbHa 3,0-4,0 
rasly3b 
12 | Tlicox Ilicox -//- 0,15-0,2 
13 | Banuaku Merasypria, 0,3-0,4 
6yfiBesbHa 
rasly3b 





BaxKJIMBOIO YMOBOIO 36epexKeHHA MpuposHux di3HKO-xiMi4HHxX BJlaCTHBOCTel 
MiHepaJIbHOi CHPOBHHH € CejIeKTHBHe JOOYBaHHA i po3fisibHe CKJlaqyBaHHA BH3HAaYeHUX 
KOPHCHHX KOMaJIAH. 

Podoeuya mapzanyro. BiTau3HAHUMM OCIQHHKAaMM JOBeeHO, WO MaKe BCi 
nokafqW HagpysHoi Topwi HikonombcbKoro MapraHweBopyfHoro OacelHy, HaBeyeHi B 
TaOmuui 2, MOKYyTb OYTH 3acTOCOBaHi y BUPOOHUUTBI OyAiBebHUX MaTepiaiB i B AKOCTI 
copOeHTis. 
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Ta6nnua 2. Tokiaqu HaspyAHoi TOR HikonobcbKoro Gacenny, NepcheKTHBHIi 
AJIA CVNYTHbOrO BUAOGYTKy ) 





TlotTyx- 


Tlopoyzu ' 
Poa HICTb, M 


3acTOCyBaHHA 





1 |JlecopugHi cyrmmHKUi | 4030 |BupooOuuuTBo Ler, Yepenuni 
JIecH aHTponmoreH 








2 |[2MHu 4epBoHO-bypi 4014 |BupoouuyTBo Yersu, yepenuni 
aHTponoreH 
3 |Ilicku naencroueH 4015 |BuroToBseHHaA yKJajjaJIbHO-LITyKaTyYpHUX 


PO34HHIB, KOJIBOPOBOLO CKJla,B AKOCTI MicHOl 
JOMiLIKH y lereJIbBHOMY BHPOOHUUTBI 

4 |['amHu YepBoHo-bypi 40 3,5 |BuroToBsieHHa OypoBuXx po3yHHiB, KepaM3HTOBOrO 
(nioweH) rpaBilO, BAKOPHCTaHHA y XapyoBilt MPOMUCJIOBOCTI 
Aid BiQOi1OBaHHA 2%KUpis, B AKOCTI AOMiLIKH Ipu 
BUPOOHUMUTBI NOPTIAaAHALeMeHTY 











5 | auMuHucti BallHAKM 402 |BupoOuHuuTBo nopTiaHaAWeMeHTy 
(nioweH) 

6 |[nmHu KopH4HeBo-cipi | 40 3,5 M | BuroTroBeHHA OypoBux po34HHiB, BAKOPUCTaHHA B 
(m10HT) AKOCTi AOMiWIKY Np BAPOOHUUTBI 


NOpTaHAWeMeHTy, BAKOPHCTaHHA y XapuoBili 
NPOMUCOBOCTI AVIA Bi OiOBAaHHA %KUpiB 

7 |[aMHu 4opHi (capMaT) | 40 2,2 |BupoOHuTBO KepaM3uTY, B AKOCTI COpOeHTY AVIA 
NOrvIMHaHHA BarxKKUX MeTaJiB 











8 | BanHaAKH-YepenalikKu 6-8 |BupoOHHuTBO 6ysiBesIbHUX 
(capMaT-l10HT) 610KiB, NOPTIAHAMeMeHTY, MOBITPAHO-cyxol cyMiuti 
9 |Ilicku i rpaBin 408 |BupooOHUyTBo 6eTOHY, WTyKaTypHHX po34uuHis, 
(HMKHIM CapMarT) KOJIbOpOBOYPO CK Ja, AK NicHa JOMiLiKa y WereJIbBHOMYy 


BUpOOHUUTSi, AIA POPMYBaHHA BUPOOIB 3 YaByHy i 
KOJIbOpOBHX MeTaJIiB. 

10 | imHu (4oKpak) 40 2,5 |BuroTroBseHHA OypoBHXx po3yHHiB, KepaM3MTOBOrO 
rpaBilO, BAKOPHCTaHHA y XapyoBilt MPOMHCJIOBOCTI 
JJiAd BiQOi1OBaHHA %KUpis, B AKOCTI AOMiLIKH Ipu 
BAPOOHUUTBI NOpTaHAWeMeHTY 


























11 |nuHu aA6syHeBO- 2-8 |KepamM3uToBui rpaBilt MapoK «500» i «700», 
3es1eHi (omiroueH) BUKOPUCTaHHA B AKOCTI COpOeHTY JIA OUMLIEHHA 
2KMpiB y XapyOBI MPOMHCJOBOCTI 
12 | Hicok rayKOHiT- 1,0-1,5 |3aqn1a oTpuMaHHaA KasliMHux JOOpuB, BUTOTOBJIeEHHA 
KBapllOBHH (oiroleH) @apOu, BAKOPHCTaHHA JIA OM’ AKUIeCHHA BOM 





Podoeuya 2paddimy. OHO! 3 HaBarKJIMBILIUX CKIaOBUX pallioHasIbHO! po3spoOKu 
€JMHOFO, WO pospobsiAeTbcA B YKpaiHi - 3aBaiBCbKOrO pOAOBUIa rpagity, € KOMIMIeKCHe 
BUKOpUcTaHHaA Horo cupoBuHuH (Yatsenko et al., 2020). 

Huui Ha 3aBasiBCcbKOMy pOAOBULi, OKpiM BylacHe rpadity, BUAObyBaeTbcA OyToBe 
KaMiHHA, AKe WpefCTaBsIeHO KapOOHaTHO-cHJliKaTHHMH (KasIbuMdipu, ckKapHoisH, 
AONOMITH30BaHi Moposu) i cusikKaTHHMM (YapHOKUTH, MirMaTMTH, FHeHcH, KBaplMTH) 
nopofjaMy, Wo 3a/1AraioTb y BUTAZi MWOpiBHAHO KpyMHUX MacuBiB (YapHOKHTH, KabuNdipu) 
a6o llacTonosiOHux Til MepeBaxKHO CYOMIMpOTHOrO MpOcTAraHHA Ta KpyTOro, O/IM3bKOrO 0 
BePTHKaJIbHOLO, NafiHHA, WO NWepelapOBYy!IOTbCA 3 PYAHMMH TislaMu (rHeHcu, KBaplMTH Ta 
ini). 
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3HauHi MepcneKTHBH Mae rpaHaTOBa CHpOBHMHa 3aBaiBCbKOrO pOOBHa, We B 
NpOAyKTHBHiM TOBIUi pa3s0M 3 OioTUT-rpadiTOBMMM YHeHcaMH MaloTb’ IUlMpoKe 
PO3MOBCIOAMKeHHA OIOTHT-rpaHaTOBi TrHelicu, AKi BUBYeHO i OWiHeHO 3 TOYKH 30py 
OTPHMaHHA 3 HUX abpa3uBHOro rpauaty. I'paHat-6ioTHTOBi rHeHcCH poO3BUHYTI B pyAHi 30Hi 
y BUTJIAAi CMyT JIMH3 MpPOTAKHICTYO 40 1 KM., NOTYKHICTIO Big, 1-2 Wo 100 kM, iHOsi CKaqHOI 
KoHoirypauii. PpanaT mpesAcTaBseHO, roJIOBHHM YHHOM, aJIbMaHJHHOM po3mipom 0,1-1,0 mm 
y BUTJIAi 3epeH, CKy4eHb 3epeH. MacoBa YacTKa rpaHary B py/i KOMBaETECA Bi, 6 AO 300 
Kr/T, Mp cepesHboMy 3HayeHHi 167 xKr/T. 3arasibHi 3alMacH aOpa3HBHOTO TrpaHaTy y 
POAOBUMi CTAHOBJATH 3,4 MJIH.T. 

OcHOBHy 4aCTHHY pO3KPHBHHX NOpig poOsOBHNja CKlafjaloTb [VIMHUCTIi NMoposu, 
pefcTaByieHi HeOreHOBAMM YTMHaMM i YeTBePTHHHHMH CYyrIMHKaMu. Pe3ybTaTH 
AOCIiKeHHA TeXHOJIOFiIYHUX BJIACTHBOCTeM TIMHACTHX Topi, 3aBasMiBCbKOTO pOJOBUIa 
rpadity cBiquaTb po BUCOKy AKiCTb NposyKuii 3 Wiel cHpoBuHH i ii HH3bKy, 3 ypaxyBaHHAM 
cynyTHicTi BugobyTKy TvIMHMCTMX Nopiq AO BUAObyTKy rpadiToBoi pyu, BapTicTb. 
CyrIMHKYH MOXKYTb CJIyKATH CHPOBHHO! AVIA BUPOOHUMUTBa Weriu i KepaM3uTy, rIMHAHY 
CHpOBHHY MOMKJIMBO BUKOPHCTOBYBaTH JIA BAPOOHULTBa, B TOMY 4Mcyi AJIA peKOHCTpyKuil 
rigqpoTexHiyHHx cnopyZ i AopoxKHbOrO Sy AiBHUUTBa. 3arasIbHUU OOCAL CYrIMHKiB CTAaHOBUTb 
moHag 2,0 MH M3. 

Ha 3aBaniBcbKoMy pojoOBui rpadiry nickw y BuradggisiH3 noTyxKHicTro1-10- M 
nowMpeHi cepey nopig OaTcbKoi cBiTH HeoreHy i 4YeTBePTHHHUX NoKNayiB. Kpim Toro, 
3HaYHY KiJIbKICTb NilaHoi Macu (6inbut 10 MH T.) 30cepemypKeHO y TeEXHOTreHHHX BiAxo/ax 
@noTayiiHol NepepooKu rpadirosoi pygu. Ilicku ApiOHo3epHuUcTi, 3 BeJIMKOIO JOMILIKO!IO 
rJIMHUCTOrO MaTepiasy. Ix MoxKHa BAKOPHCTOByBaTH pH 6yAiBHUNTBI AOpir; AK GanacTHui 
MaTepiasI pW JIaHAWapTHUX i NWaHyBaJIbHUX poOoTax; AK ApiOHHH 3aNOBHIOBaY OeTOHy, 
BHUPOOHUMUTBI CMIiKAaTHO! WeryiM, KAMeH}IO IpecoBaHOro i T.M. 

B MexKax 3aBaiBCbKOoro rpaiToBoro Kap'epa, B KOpi BUBITPIOBAHHA, BCTAHOBJIeHi 
AWIAHKH pO3BUTKy IVIMHUMCTO-FiApOCJIOAMCTUX, KPeMeHHCTO-ce/aOHITOBUX NMopif, cipo- 
3eJIeHOrO, 3eJIEHOrO KOJIbOpy, a TaKO2%K BOXPHCTO-4epBOHHX IIPOAYKTiB BUBITPIOBaHHA 
3ali3HCTUX KBapuuTiB. TlonepegHi MabopaTopHi AociKeHHA MOKa3aM 3afOBiIbHi AKiCcHi 
XapaKTepHCTHKH MX HaTypaibHux mirmentis. IxHe BUKOPHCTaHHA MOMKAMBeE MIpH 
CeJIEKTHBHOMY BHJIy4eHHi, cheliasIbHOMy po3fiIbHOMy 30epiraHHi i po3spoobui TexHoviorii 
30araueHHa i NiATOTOBKH 40 NOAabIUOro 3aCTOCyBaHHA. 

Ha 3aBasiBCbKOMy POJOBUUI WIMpoKO MpoABseHi enireHeTH4Hi HA3bKOTeMMepatypHi 
mpowecu - xiopuTusaia, Kaoninizayia (aprinmizayia), onani3zayia, ok_peMHiHHA i cunidikania, 
NipATusallid, AiMOHiTH3aic. B pesyibTaTi Ha JOKaJIbHAX AJIHHKaX iIHTeCHCHBHO! 
riqpoTepMaJIbHO!] fmepepoOKH i BHBITpIOBAHHA THeMciB, CKapHoizip i kKanbyudipis 
cobopMyBaBca cBoEepiqHuH kKomMieKc opi, i MiHepasis, WO MpescTaBsae inTepec AK 
CMpoBHHa VIA BUHTOTOBJICHHA 1 OBeJiPHHX BUpooiB, TaK i AK WiHHHH KoeKyinHui 
MiHepaJIOri4HHu MaTepia. TosOBHHM 4HHOM, We MpOABM BHCOKO/eKOpaTHBHHX AIM i 
araTis. TaKoxK B Kap'epi pOJOBMIa 3yCTpidaloTbca 2%KWJIM yHiKaJIbHOro, piszKicHoro y CBITi 
MiHepasly rpayTuty. Kpim Toro, MiHepasloriuHui inTepec MpeACTaBJIAe IpMcyTHicTb Oaputy, 
ropcelkcutTy, Niputy, raseHity, CKy4eHb KpyMHOZepHUCTOrO rpadgity, Ta iH. 364paHHaA i 
peamizaljid ix 3pa3KiB AK KOJIeKWiMHOrO MaTepiasly, OpraHisallid MiHepaNOri4HUX eKCKypcilt 
MO?Ke MATH M€BHHH CEKOHOMIYHUH edexT. 

BucHosku. Ha npuksafi Tpbox BUAIB KOPHCHHX KonasuH (3ani3a, MapraHy, rpadity), 
WO pospobssioTbces AitouMMu [3K YKpainu, NoKa3aHO WVIAXM KOMIIJIEKCHOFO 3aCBOEHHA ix 
pososu. Jia onTMMi3alil Mpolecy KOMIMeKCHOrO BUKOPHCTaHHA MiHepaJIbHOl CHPOBHHU 
WouiibHO: (1) ceteKTHBHe BUAOOyBaHHA i CKJlaqyBaHHA y BifOKpeMJIeEHHX CKJlafjax 
(BigqBanax) MiHepanbHux pi3sHoBugziB nopigq; (2) nofanbiie BOCKOHaIeHHA B 
HaniBMpOMHCAOBMX i MpOMHCIOBMX YMOBax TeXHOJIOrid OTPHMaHHA KOHIeHTpaTiB abo 
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iHWMx BUAIB NposyKuil i3 BMiljyiounx i po3sKpHBHUuXx Nopigz; (3) HafaHHa siljeH3ii Ha 
BUAOOyTOK i nepepoobky pyf 3AiMcHIOBaTH 3a YMOBUM BKJIIOYeHHA BUMOF Ha KOMIIJICKCHICTb 
BHKOpHCcTaHHA Hap; (4) 3aoxoueHHA 3 OOKy AepxKaBH BJaACHHKiB MiAMpWEMCTB JO 
pauwjioHajIbHOro BUKOPHCTaHHA Hajip Ta BiZXOAiB MpOMMCOBOrO BAPOOHUYTBa, WIAXOM 
@icKasbHoro Ta MOfaTKOBOrO CTHMyJIIOBAHHA i CMpHAHHAM BUAIeHHIO OCTaHHiM 
AOMATKOBUX TWJIOW, AIA CeJIEKTHBHOrO CKJlafyBaHHA PO3KPHBHHX i BMilllyrouMx Mopig; (5) 
aKTUBI3alliA iHiiaTHB WOO BBeEJGHHA B 3AKOHO/aABCTBO 3a3HaYeHHX Mibr. 


CnMcoK BUKOpHcTaHKXx JpKepe.l: 
TIpomucaosi Bigxogu YxKpainu / Tapacosa T., [y6ina B., KBawyx JI. Ta in. [2011] // Kuis: 
JIOTOC. - 200 c. 
Yatsenko V.G., Zaborovska L.P., Zemskov G.O., Lyzhachenko N.M., Nikolaevskiy V.P. [2020] 
Rational using of raw materials during exploitation of the Zavalievsky graphite deposite // 
leoximia TexHoreHes3y/ - Bun. 3(31).- C. 5-15. 


JUITIEHOCHICTb AMMLIBCHKNX NOPIA MOALVIBCbKOrO IIPHAHICTPOB’A 
Koeuncekut E.A., Kprouenko H.0. 


IHcmumym 2eoximii, MiHepanozii ma pydoymeopenusa imeni MIT. Cemenenxa HAH 
Yxpainu, Kuie, zhovinsky@ukr.net, nataliya.kryuchenko@gmail.com 


The authors analyzed the fluorite-bearing zone of the Podolsk metallogenic province of 
the Ukrainian Shield - the presence of ore occurrence of fluorite and other accompanying 
elements (Cu, Zn, Pb, Li and others) in the sandstones of the terrigenous-continental 
formation of the Vendian (Yampol and Olchedaev layers). It is noted that the lithium is 
associated with the clayey material of fluorite-bearing sandstones and is included in 
hydromica and chlorite with an insignificant admixture of kaolinite. It was revealed that 
most often lithium mineralization is confined to the thin-layer fine-grained feldspar- 
quartz Yampol sandstone 10-15 m thick (Li 0.02-0.16%). Ore occurrences and mineral 
finds of fluorite in the Yampol sandstones with an increased lithium content have been 
identified. It has been established that the most promising for integrated development 
(fluorite and lithium) are ore occurrences of fluorite in the Yampol sandstones with 
estimated predicted resources - Skazin and Grabarov. 


LITHIUM CONTENT IN THE YAMPOL'SKY ROCKS OF PODOL'SK TRANSNISTRIA 
Zhovinsky E.Ya., Kryuchenko N.O. 


Bctyn. OcTraHHiMuv poKaMM NONMT Ha JITIM MOYaB 3pOCTaTH 3aBAAKH OypxXMBOMy 
BHpOOHUMUTBY eJIEKTpOKapiB, WO 3HM)KYIOTh 3aOpyAHEHHA NOBITpA i BAKHAM NapHAHKOBUX 
ra3is. Jia po3BuTKy rasly3i eK1eKTpOMOOiNIB 3 NiTIM-iOHHHAMH AaKYMYyJIATOpaMU HeOOXi AHO 
30i1blIeHHA BUAOOyTKy wAiTio. Kpim Toro, siTif-ioHHi OaTapei BHKOPHCTOBYIOTb y 
laHWeTax, WAPpoBux PoToanapatax, BieoKaMepax, eJIEKTPOIHCTPyMeHTAx, eJIEKTpOKapax 
i inmmMx cyyacHux rafpKeTax. TOMy poO3BUTOK MiHepaJIbHO-CHpOBHHHO! 6a3H WJiTiIO € 
TlepCieKTHBHMM HallpAMOM. 

B YxkpaiHi nigqpaxoBaHo 3alacH JiTitO Ha ABOX pofoBuujax - I[lon0xiBcbKoMy 
(KipoBorpagcbKa 061.) Ta WlepueHkiscbKomy (/JoHelbkKa o61.), a TaKOMwK Ha Ainanui «Joopa» 
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(KipoBorpagcbka o61.). B Mexkax YKpaiHcbkoro WMTa BiZOMi MpoABM CHOAYMeHBMILyIounx 
nerMaTHTis, JiTiIEHOCHMX rpaHiTiB i rpeH3eHiB, AKi He OWIHOBaJINCA. bibWICTh POAOBUL 
NiTitO BUABJIEHO B MerMaTUTax - OaraTi pyqu MicTATb 1,3-2 % Li20, 6i7HHuMU BBarKalOTbCA 
IlerMaTHTH, WO MiCTATb 0,6-1 % Li2O. 

TlogimbcbKka MetTasloreHidHa mposinyia (IIpuguicrpos’a) saBsaae cobor0 ObsIacTb 
NOCTYNOBOrO 3aHypeHHA AOKeMOpilicbKoro KpHcTaMi4HOrO PyHJaMeHTy Ha riHOUHy 0 3K. 
Oco6suBicTio € HaABHICTb OIOOpUTy Ta iHWIMX CynyTHix esleMeHTiB (Cu, Zn, Pb, Li Ta inmi) y 
TePHreHHO-KOHTHHeHTaJIbHi PopMatii BeHAY. 

AHasliz TonmepesHix JOcCTiA»KeHb, MOPpMy1IOBaHHA WpoGseMu, aKTyaJIbHicTb ii 
BUMpiwieHHa. BuByeHHa s10OpuTy Ta inwMx npoaBiB IlogimbcbKoi 30Hu NoYanucA 3 1963 
poxy (Bivozpadoe, 1963) MetTanoHocHicTb i TOpOHOCHicCTb pudercbKux- 
HDKHbONaIeO3OHCbKUX CTpyKTyp Oyo onMcaHo y 1965 pou (Koeuncokuu, 1965). Y hactynHi 
pOKH, B pe3yibTaTi MpoBefeHHA TeosoriyHux pooiT B IlozinbcbKiw 30Hi i MOLIyKOBO- 
po3BiqyBaJIbHUXx pooiT Ha baxTHHCbKOMy pojoBui, OTPHMaHO OaraTO HOBMX /jaHHX, WO 
NiATBepsPKyIOTh TifpoTepMabHy fTinoTesy YyTBOpeHHA QO IOOpuTOBOrTO 3pyfAeHiHHA 
(Hoeocenwyee ma in., 1990). 

Bigomocti no mMiHepani3ayii niTito y Tpuguicrpos’i HefoctaTHi, BiH BUABJIAETbCA AK 
CyNyTHiM ejleMeHT JO KOpHCHHX KONaIHH. Ha FeAKUMX MWIOWaxX BCTAHOBJIeHi JIMMIe TOUKH 
MiHepayi3zauii iTio. TiibKH Mp MpoBefeHHi aHasiTH4HUX, MOLWYKOBUX Ta 
reooropo3BiyBaJIbHUX pOOiT MOXKMMBO BUABHTH NepcieKTHBHi MJIOLWi pO3MOBCIOAPKeEHHA B 
nopoyax sitio. B pa3i HeoOxifHOCTi Hapallj[yBaHHA MiHepaJIbHO-CHPOBHHHO! 6a3H JITiIO B 
YkpaiHi NMTAaHHA JITIEHOCHOCTI NoOpig, € AKTYaJIbHMM. 

@MakTH4HHH MaTepial Ta MeTOAM AOCi*KeHb. ABTOpH AOcTiAuM BMiCcT 
MikpoejleMeHTiB (F, Li, Cu, Pb, Zn) B nNickKoBuKax TepHreHHO-KOHTHHEHTAaJIbHO! Popmalil 
BeHAY (AMMIIbCbKI Ta OJIbYeaiBCbKi BepCcTBU) Ta NpOaHai3syBanu dakKTHM4YHHH MaTepias 
nonepeAHix FocaiyKeHb TepuTopii I]pugzHicrpos’a (7Koeuncokuu, Kptrouenko, 2020). 3pa3Ku 
AIA WOcNisKeHb Oyu BiziOpaHi 3 KepHy CBep/VJIOBUH Ta BiACIOHeEHHAX B Nepioy, MOJIbOBUX 
poodir 2015-2018 poxis. MikpoenemeHTHHH cKIaf, NiCKOBHKiB BH3HAYeHO 3a JOMOMOTO!O 
aHani3sy ICP-MS B IncTuTyTi reoxiMil, MiHepanoril Ta pyfoyTBopeHHa im. M.II. CemeHeHka 
HAH Yxpainu. 

OTpuMaHi pe3y.1bTaTH, ix o6roBopeuHa. [InacronogooHi pyAHi Tila NOTyKHICTIO 
6ina 1 M 3anAaraioTb Ha rmMounHi 40-120 Mo (Typcoxuti ma in., 2006; Koeunckuu, 1970). Pyau € 
cepeJHbO-KpylHo3epHHCTHM KBapl-MOJIbOBOLUNATOBHM TiCKOBHKOM, IIbHO 
3I[EMeEHTOBAHHM TOHKO3e€PHUCTMM O0OpuTom. IIpoxwuKOBe 3pyfeHiHHA 3adiKcOBaHO y 
nmopoyjax PyHaMeHTY, OJIbYe aiBCbKHx, JIOMO3iBCbKMX i AMMiJIbCbKMX BePCTBax. 

BukKoHaHi JOCIIAKEHHA AO3BOJINJIN BAABHTH NiABULIeEHHH BMICT AiTIIO B AMMiVJIbCbKUX 
BepcTBax (go 0,16%), oOfHaK HaHOinbuI 3HaYHi WpuypoyeHi oO TOHKOMIapyBaTux 
ApiOHO3epHHCTHX MOJIbOBOLMATOBO-KBaplOBHX NiCKOBHKiB, JVJId AKMX XapaKTepHa 
WapyBaTa TeKCTypa — NepeMexKyBaHHA NiCKyBaTHX Ta rIMHUMCTHX WapiB (puc. 1). 
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PucynoxK 1. Amniavcoki nickoeuku, KepH: wapyeama mekcmypa — nepemedyeaHHA nickyeamux 
(ceimae) ma 2naunucmux (memuHe) wapie (2A. 176m) (c. Ckazunyi) 


AMMVIbCbKiI  BepCTBH M[pefcTaBsieHi MiCKOBHKaMH, 10 CTBOptOlIoTb THI 
HepO3WIeHOBaHOrTO pO3pi3y TpbOX HMKHIX BepCTB  MOFHJIiBCbKOi CBiTH, B AKOMYy 
BHYWICHYBaHHA JIOMO3iIBCbKMX BeEPCTB MO?KJIMBE TiJIbKH YMOBHO y BHMafKy MpHCyTHOCTi B 
cepeyHiM 4acTHHi pospi3y MiJliMeTPpOBMX MponmMacTKIB CHIOMMCTUX aprisiTiB B TiljaHux 
BiAKlagax. 3araJibHa NOTYKHICTb MiljaHUXx Nopigz, y Takux pospisax Aocarae 52,5M. 

Jlirii Ha TeputTopii ocnip»KeHb NoOB’A3aHHH 86823 «=TAMHHCTHM = MatTepiasioM 
@JOOPHTOHOCHHX NMiCKOBHKiB. BiH BXOAMTb AO TigZpocrtwAM Ta xNOpuTy 3 He3HadHO!O 
AOMIMKOIO KaOJiHiTy. JliTieéBe 3pyfeHiHHA MpHypoyweHO AO NMOJIbOBOLMNATO-KBaplOBUX 
AMMJIbCbKHX MiCKOBHKIB NOTyKHIcTIO 10-15 M, Ae 3a AaHHMM CHeKTpoximiyHoro aHai3zy 
(nojymM'sHa doTometpia) BMicT siTiIO 0,15-0,16% (Li2z0 0,32-0,34%) BignoBigHo Ha 
NOTYKHicTb 2,9 i 3,7m (Binozpadoe, 1963;. (#Koeuncokuu, 1965; Hoeoceroyee ma ix., 1990). 

Ha nmepwiomy etTani poOir HaMM BHOKpeMJieHO 9 pyyonposBiB roputTy Ta 8 
MiHepaJIbHMX 3Haxif0K B AMNIIbCbKMX MiCKOBMKax 3 HaABHIcT!O Tito (TaOMuA 1). 

Ta61nyaA 1. XapakTepHcTHKa pyAONpoABiB @JNOOpHTy y AMMVIbCbKHX 
nicKOBHKax 3 BMicTOM .1iTito 0,02-0,16% 





Ha3Ba pyonpoaBy YMOBH 3aJ1IAraHHA (BMiLly1ou4i 


MivepasbHuu cKay, 
JIKOOpuTy nopogM), WporHosHi napameTpu 





@yrooputT jo 19%, KBapyy, 
Topu30HTaIbHi NoKagAH (yum) | KaIbuMT, raenit, 
Cka3HHCbKHA He3HaYHO! NOW i, MOTYKHICTb — | XaIbKONIpHT, chanepuT (Cu 
3,5M, 10 WpocraraHHio- 150m | 0,14%, Zn 0,3%, Pb 0,1%) 
P1 43,7 mau T (CaF2 16,6%) 





lopu30HTavIbHi NoKayH (yum), 


0 
rim6uHa 3ainraHyua — 46-110M, DatoopuT 18%, keapu, 











['padapiscbKuh cepenia noryraicre = Ts KaJIbUMT, Au 0,05r/T 
: 0 
IporHo3Ha noma 600 000 m2 baa 0 ame Cede) 
lopuv30HTasIbHi NoKagH (yum) @mwoopur 10%, kanbunt 
Cno6oya- He3HauH4Oi MO, POOPUT y ie ~ 
MaslieBelbKui ciWHUX NpoKHKax (Biz, 2 MM JO PL cao nE Le tice aepmaaion 
= 0 0 0 
5-10 cm), noTyxHicTIO - 40 0,1. (ne aT eae) 
] 0 
Buvorpaminentll lopu30HTaibHi noKayH (yum) | Ps100puT Ao 11 %, kBapy, 











He3HayHOi Moni, MOTYKHIcTIO — | KabyuT (Cu 0,1%, Li 0,02- 
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70 0,3 M 0,16%, Cs 0,003%, Rb 0,01%, 
Ag 5 r/t, Au 0,1 r/T) 





@®yn100putT Ao 20%, KBapy, 


















































76a Te * came KaJIbIIMT, rasleHiT, chaslepUT 
py’ p 
(Zn 0,07%, Pb 0,03%) 
Te >» came @nooputT 25-30%, kBapuy, 
PiBHeHCbKHA KaJIbIMT, raseHiT, chaseput 
(Zn 0,3 %, Pb 0,1%) 
Te 2 came @ynr0oputT fo 10%, kBapuy, 
MuxasIKiBCbKMK KaJIbIIMT, rasleHiT, chasepuT 
(Zn 0,3 %, Pb 0,1%) 
Te >» came @nrooput - 15%, KBapu, 
KepeOusiBpcbKui KaJIbIMT , raseHiT, cbasepuT 
(Zn 0,07%, Pb 0,03%) 
Te »#« CaMe @®100putT 25-30%, kBapuy, 
JIMmuaHcbKui KaJIbIMT, rasleHiT, ChayepuT 
(Zn 0,07%, Pb 0,03%) 
ieueeaud r Mibeparete aKa @n100puT 1 %, KBapU, KaJIbIAT 
Mopos3iscbKuiv y mickoBuKax (yum) 
a 0 
AlopolwMBcbKun Te 2K came Peer retro Ra 
KaJIbIAT 
Muporfecpxuit Te 2K came ®100puT 0,52 %, kBapU, 
KaJIbIAT 
Lexi Npoecuii Te 2K came ®nrooput 0,3 %, KBapU, 
KaJIbIAT 
0 
Benvicd Kichani 1 Te * Came ®ntooput 0,3 %, KBapUy, 
KaJIbIAT 
0 
Benuxi Kochuni > Te 2K came ®nrooput 0,9 %, KBapUy, 
KaJIbIAT 
0 
Benuid Kea S Te 2K came ®ntooput 0,9 %, KBapUy, 
KaJIbIAT 
Cno6o073e8- Te 2K came @®ntooput 0,7 %, KBapU, 
BopoHKiBcbKHu KaJIbIMT 





IIpuMitka. yum - AMMiJIbCbKIi NiCKOBUKU 


HaiOibul WepcneKTHBHUMU AVIA KOMIMVIeKCHO] po3poOKu (d@mtoopuT Ta siTIM) e€ 
pyfonpossu CKka3vHcbkKuu Ta pabapiBcbkKuu, Ae BU3HAYeHO MpOrHo3Hi pecypcu KaTeropii 
P;. @ntoopuT' sBigmMiveHo y_ BiACOHeEHHAX, WO MpescraBneHi 3pyseHimumMu 
cepeAHbO3epHAHCTHMH KBapl-NOJIbOBOWNATOBAMH NiCKOBMKaMH AMMVVJIBCKO! TOBLLI. 

PyyonposB Cka3HHCbKui - y BiCIOHeEHHI pyHe TiO Ma€ NOTYKHICTb 3,5 M TIPU BMICcTi 
garooputy - 19 %, Pi- 437 Tuc.r (CaF2-16,6%). To mpocraraHHto pyfHe TiO 
pocrexyeTbca Ha 150 m i puypoueHe Ao 30H TpilyMHyBaTocTi Nopig. Y nickoBuKax 
BHABJICHO OAMHOYHI TOHKI KaJIbIMTOBI MpOXRKUJIKH 3 rasleHiTOM. 

Pyyonposs 'pabapiBcbkuit - nposBu dyooputy 3ycTpidyToO B AONMHI piuKu Kapaeup, 
Ha BoOfOfisbHid YacTuHi i cxuni OopTy AomMHH piyKu. 3pyyzeHiHHA OKaNi30BaHO B 
AMMVIbCbKHX i B OJIbUeaIBCKMX NiCKOBUKax, BMicT Ot0opuTy —- Ao 18%. luu6una 3anaraHHa 
@JIKOOPUTOBMX MpoaBiB y AOHHI piuKu - 46 M, Ha BOsOAibHIM YacTuHi Ta OOpTy AOMMHU 
piuku - 110 mM. CepegqHa NOTyKHiCTb 3pyfeHiHHA - 1 M, NepeKpuBarounx nopig 100 mM, 
IporHo3Ha Wiouja 3pyfeHinHaA 600 Tue. m2. [IporHo3sHi 3anmacH HeKOoHAMNIMHUx 
@s10O0puToBHx pyy - 1,5 MH T pygu, P1-270 Tuc. T (CaF2 -18%). 
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Ane HeoOxiHO BiAMITHTH, LO y pyAompoaBax DJIIOOpUTY B OJIbYeaEBCbKHX BEPCTBAaX 
TaKOK BUABeHO ITI. Tak, B HoBoyuIMybKOMy pyfonmpoaBi mdrooputy (CaF2 - 9-10%), 
BMicT JiTiHO CTAHOBUT 0,02-0,16%, y CraBuaHcbkKomMy pyyompoasi (CaF2 - 4-11%) - BmictT 
nitito 0,15-0,16%. 

BucHoBKH. BuapieHo, wo wJiTid MOB’ A3aHHH 63) «=YTJIMHHCTHM  MaTepiasIOM 
@JIKOOPUTOHOCHHX NicKOBUKiB TepHreHHO-KOHTHHEHTaJIbHO! PopMalil BeHAy (AMNiJIbCbKi Ta 
OJIbYeaIBCbKi BePCTBH) i BXOAUTb AO TiApocsOAN Ta XNOpHTy 3 He3Ha¥HO!O AOMILUIKOIO 
KaowiHiTy. HaiuacTimie wsiTieBe 3pyfeHiHHA TpwypoyeHO AO TOHKOLWapyBaTHx 
ApiOHoO3epHUCTHX NOJbOBOWMNATO-KBaplOBUX AMMIJIbCbKMX NiCKOBUKIB NOTyKHicTIo 10-15 m 
(Li 0,02-0,16%). BuoKpemieHo pyfomposBu Ti MiHepasIbHi 3HaxXiQKH QJIIOOpHTy B 
AMMVIbCbKHX MiCKOBHKaX 3 TiZBHUIEHHM BMicTOM wJiTito. BcTaHOBJIeHO, WO HahOivIbul 
TepcieKTHBHUMH VIA KOMIVIeKCHO] po3poOKu (dsrooputT ta wsiTif) € pyyzonposBu 
@y0OpuTy y AMMisbCbKMX TiCKOBUKaX 3 NiqpaxoBaHHMH MpOrHo3HHMM pecypaMu - 
Cka3MHCbKHH Ta 'pabapiBcbKuH. 
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Buyorpagos I... u gap. [1963] KomnuexcHaa reonormueckad KapTa jucTa M-35-XXXV 
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?KospuHcbKun E.A., KprouenKo H.O. [2020] MogzinpcbkabatoopuToHocHa 30Ha (CepesHe 
IIpuanicrpos’s). - Kuis: POI KpaBuenko. - 213c. 
?KoBuHcKHH J.A. [1970] Teoxumua PTopa B ocafouHbIx PopMalMAX Oro-3anaga BocTouHo- 
EsBponevickou niaTpopMbl. — Kues: Haykosa AyMka. - 200 °c. 
?KospuucKunn 9.A. [1965] PrrooputTs: IIpugHecrpoBba u ux reHesuc // Teonormyecknit 
*KypHaw. — N24. - C. 76-79. 
Metai4Hi KopucHi KonamuHN / nig peg”. Typcpkun J.C., Ecunuyk K.10., Kaninin B.I. Ta in. 
[2006] - Kuis-JIbBis: lentp Espomu. - 785c. 
HopocenbuesB 10.A. uw gp. [1991] TlouckoBo-oyeHouHbIe paboTbl Ha BaxTbiHCKOM 
MeCTOpOXKAeEHHU NaBHKOBOrO WnaTa, 1987-1990 rr. Kues: Teoundopo. - 522c. 


PE3YJIBTATH JOCJIIA2KEHb PO3SIOALTY KOBAJIBTY Y BYTLVIBHOMY ILVJIACTI K5 
NOJIA BM «MIAXTA «KATITAJIbBHA»» 


Twkoe B.B1., Ko3itt €.C.1, Cmpeabuuk 10.B.2 


1 HayionanbHuli mexuiynull yHigepcumem «HinpoecoKka nosimexuika», 
Aluinpo, ishwishw37@gmail.com, koziy.es@gmail.com 
2 (BH3 «Joneyokull HayionanbHuu MexHi4Hull yHieepcumem», 
Tloxpoecok, yuliia.strielnyk@donntu.edu.ua 


The spatial distribution of cobalt in the ks coal seam within the mine field of Kapitalna 
mine field, variations of its concentrations and the nature of variability are analyzed. 
Cobalt distribution maps have been constructed, the analysis of which testifies about its 
predominant sedimentation from underwater river outflow on complex geochemical 
barriers (physicochemical and mechanical) and provides a long-term concentrations 
forecast of this element in the extracted rock mass. 


RESEARCH RESULTS OF COBALT DISTRIBUTION IN COAL SEAM KS OF "KAPITALNA" 
MINE FIELD 
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Ishkov V.V., Kozii Ye.S., Strelnyk Yu.V. 


Bctyn. IIporHo3yBaHHa BMicTy KOOa/IbTy Ta iHWIMX TOKCHYHHX Ta NMOTeHWiMHO 
TOKCHYHMX eJIEMeHTIB Y BYTiJIi Aif~OUMX WaxT Ta Horo MpOCcTOPpOBOrO PO3MOBCIOAPKeEHHA € 
OfHieIO 3 MepwoyeproBux eTaniB BUpilleHHA TeosOro-eKOJOFiYHUX MpobseM cTasoro 
po3BuTky Ykpainu, NoB’A3aHUX 3 BAAOOYTKOM, NepepoOKor i BAKOPHCTaHHAM BYTiJIA pu 
MiHiMaJIbHUX 3aTpaTax. 3rifHO AifOYMX HOPMATHBHUX AOKyMeHTIB (nid pedakuiero Kuepa, 
1982) KoOanbT BiAHOCMTbCA AO NOTeHWIMHO TOKCHYHUX eJIeMeHTIB, TOMY OyJIO BUpilleHO 
AOciAMTH Moro pO3sMoOBclOsPKeHHA Y BYTisIbHOMy TviacTi ks B Me?Kax WaxTHOrO nossa BIT 
«Haxta KaniTtaitbHa», oAHOTO 3 HaMOinbuoro ByryIeBHAOOyBHOroO NigMpHemctBa YKpaiHu. 

AHasliz TonepegHix AOCTiAKeHb, MOPMy1IOBaHHA MpoGseMu, aKTyaJIbHiCcTb ii 
BupiwiennHa. [locTiiue 360ibuIeHHA BUMOF JO MOHITOPHHTy Ta OXOPOHM HaBKOJIMUIHbOro 
cepefOBUlla, 30KpeMa y BYyIvieBHAOOyYBHUX perioHax YKpainu, Ae MOKaniz0BaHa 3HadHAa 
KiJIbKICTb MPOMHCJIOBUX 00’EKTIB, OOYMOBJIIOE TOTpe6y B HOBUX HayKOBO OOrpyHTOBaHUx 
MeTOJax MpOrHoO3yBaHHA BMICTY TOKCHYHMX i NOTeEHLIMHO TOKCHUHMX eJIeMeHTIB y ripHu4ilt 
Maci, W}0 BUAOOyBaeTbCA Ha WaxXTax Ta y Bi4xOfjax ByrIeBHAOOYTKy UH Byrsie30ara4ueHHa. 
TlonepegzHi poooTu, Woso AocNiz»KeHb NpocTopoBoro pO3NOBCHOAYKeHHA TOKCHYHUX Ta 
NOTeCHWIMHO TOKCHYHHX eJIeMeHTIiB, B TOMY 4c i-KoOasIbTy—-OxOnHMAM-OKpeMi-paHoHu 
AloHobacy (Kositt, Iwxoe, 2017; TwKoe, Ko3it, 2019; Kozar, Ishkov et al 2020). Ane jo 
TenepiliHboro Yacy po3snosin KOOabTy y ByrivibHOMy NvacTi ks noma waxTu BIT «llaxta 
KanliTasIbHa» He po3srjiafaBca. 

®MakTH4HHK MaTepial Ta MeTOAONOriA OCIA KeHb. B poooTi 3 BUKOpHcTaHHAM 
CHcTeMHOoro Nigxosy OyB 3acTOCOBAHHM KOMIMVJIeKC MeTOJIB AOCIiFKeHb, AKHH BKIIOUAB: 
30ip, aHasli3 i y3arasIbHeHHA MaTepiasiB reoOri4HO! 3HOMKUH Ta po3BiAKM WaxXTHHX NOB i 
TreOxiMi4HUX JOCJIYKeHb BYTiJIbHUX TacTis KpacHoapMilicbKoro reosoro-IpOMHCOBOrO 
palHioHy; CTBOpeHHA eJIEKTPOHHO! 6a3H TreoxiMi4HOrO ONpobyBaHHA BYTiJIbHUX MWacTiB 3 
BUKOPHCTaHHAM JjaHMX ONMCY KepHiB CBep/VIOBHH Ta reoOOri4HO! AOKYMeHTalil ripHH4Hx 
BUpoooK; Bigoip mpod 3 ByrisbHoro MacTy AIA Ix NOfambworo ximivHoro aHawi3y y 
cepTudikoBaHux sabopaTopiax 3iMCHIOBaBCA 3a oNoMoro1 cHiBpOOiITHHKiB rovoro- 
MapKWeHfepcbKoi clyK6N BYrIeBHAOOyBHOrO NiAMpHeMcTBa; Mp BUBYeHHI BiZiOpaHux 
mpo6 Ta aHai3sy reoximiyHoi indopmanii OyB 3acTOcOBaHHHM KOMIIeKc MiHepasoro- 
neTporpagiyvHnx, KapTorpadidHux Ta CTaTHCTHYHUX MeTOJIB. 

OTpuMahi pe3yIbTaTH, ix O6roBopeHHaA. BmMicT KoOasbTy (puc. 1 a) 3MiHOETHCA TO 
WaxTHOMy os0 B iHTepBanti 3HayeHb Bi 13r/T yo 211r/T. Kapta i30KoHWjeHTpaT 
HOPMOBaHHx KOHIeHTpallit KOOaJIbTy MpeACTaBsIeHa YOTHPMa 30HaMH NiABMUeHOro BMicTy. 
HaiOinbiie 3HaYeHHA oB’A3aHe i3 cBepyoBMHoIO N21859 wna nipgui AimaAHKU 13 
KOHIeHTpalielo KOOanbTy 211r/T. Ha cxig, Big, Hel B NiBAeHHO-cxiqHiM YacTMHi WaxTHOrO 
NOJIA 3HAXOAMTbCA CBepsVIOBHHa N23414 i3 3HayeHHAM 19 r/T. Ha cxiq BUA BULeHaBeseHuXx 
CBepJJIOBHH, B WeHTpasIbHif uacTHHi AiIAHKM pO3TallOBaHa cBepfAyIoBuHa N23415 is 
BMicTOM KOOalbTy 201r/T. B nipnidHo-3axiqHif YacTHHi WaxTHOTO Noa JOKani30BaHa 
yeTBepTa 30Ha NiABULeHOro BMiCTy KOOaJIbTy, AKa CDOPMOBaHa cCBep/VIOBHHO!W N22891 i3 
3HadeHHaM 19 r/T. 

Ha kKapTi perioHajIbHoi cKafoBol BMicTy KOOalbTy (puc. 1 b), cnocrepiraeTbca 
30iIbIeHHA Horo KOHLWeHTpaliii B NiBHiNHO-CXiJHOMY HallpAMKy. 

Ha KapTi 3MiHH JIOKaIbHO! CKJIafOBOi HOPMOBaHOro BMictTy Co y ByrisIbHomMy MviacTi Ks 
(puc.1c) cnocTepiraloTbca TpH cyOMapanesbHO po3TalloBaHi AiaroHabHuxX 30HH 
NiABUWeHHX 3HaYeHb JIOKaJIbHO] CKJIafOBOl HOPMOBaHHX KOHWeHTpayit Co. Bouu 
MpOCTATraroTbcA B 3araJIbHOMY HallpAMKy 3 NiBHiYHOTO CXO/y Ha NiBAeHHHMH 3axif, Yepe3 BCIO 
NOWYy WaxTHoro now. [lepuia 30Ha BCTAHOBJIIOETbCA 3a JAHAMM cCBepVIOBHH Ne 3414 i Ne 
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3030, Apyra 30Ha BKJIIOUae TePUTOPilO po3TalllyBaHHA CBepAVIOBHH N2 1859 Ne 3438 i Ne 
3415, TpeTa 30Ha OXOMVJIIOE MVJIOWY po3TalllyBaHHA CBepAJIOBUH Ne 232, N2 2952, N° 2877, Ne 
2776 Ta N2 2891. 

Ha kapTi rpagieHTy HOpMoBaHOro BmictTy Co y ByrivibHOMy MiacTi ks noma BI] «llaxta 
«KanliTasibHa» (puc. 1 d) AoOpe mpocTerkyroTbca ABi CMyrM MaKCHMaJIbHHX rpafieHTiB BMiCTy 
Co. Ilepuia 3 HHX BKIIOUaE TepHTOpPilO po3TalllyBaHHA cBepAIOBHH N2 3030, Ne 3031, Ne 
3706, N2 1859, Ne 3702, Ne 3444, Ne 1855, Ne 2222, N° 232. Apyra cmyra OxonJiWwe MOLLY 
po3TalllyBaHHA CBepJIOBHH N2 3416, N2 3414, Ne 3413, Ne 3415, Ne 3700, Ne 2770, Ne 2891, 
Ne 2878. 

Jlinif#He piBHAHHA perpecil, WO xapakTepH3ye 3B’A30K MK HOPMOBaHHMM BMiCTaMH 
KOGaJIbTY i 30/IbHOCTI y ByrisIbHOMy MvtacTi ks: Co = 0.2066+0.839 x A*. Koedinient kopenauii 
MiK 3HAYeCHHAMU BMICTY KOOaJIbTY i 30/IbHOCTI y ByrivibHOMy acti ks noma BIT «llaxta 
«KaniTasibHa» JopiBHroe 0,7, Wlo BKa3sye Ha HaABHICTb CHIbHOTO MIpAMOTO KOpeJIALiMHOro 
3B’ A3KY MiK WAM NapaMeTpaMu. 





5 1000 1500 2000 
a | 





YMOBHI NO3HaYeHHA 





sah 
+f. Crepii08HHE ; 0. 5” Izonixii nopmosaxoro BMICTY PospHBHl nopymeHHs 


PucyHoK 1. Oco6aueocmi po3nodiny emicmy Co y eyzinabHomy naacmi ks noas BII «Ilaxma 
«KanimanbHa»; a - Kapma izokKoHyeHmpam HopMoeaHozo emicmy Co y ey2ziabHomy naacmi ks 
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noas BIT «laxma «Kanimaabna», b - Kapma 3miHu pezioHaNbHoi CKNadoeoi HOpMoeaHOZO 
emicmy Co y ey2zinbHomy naacmi ks noaa BIT «llaxma «KanimanbHa», c - Kapma 3MiHu 
AOKANbHOI CKNAadOBOI HOpMOBaHozO emicmy Co y eyzinbHomy naacmi ks noas BIT «lWlaxma 
«Kanimanbua», d - kapma 3minu 2padiehmy HopMoeaHozo emicmy Co y ey2zinbHomy naacmi ks 
noast BIT «laxma «Kanima/bna». 


BucHoBKu. Bmict koOasIbTy 3MiHIOETHCA y ByribHOMy MacTi ks 10 WlaxTHOMY MOVJII0 B 
iHTepBani 3Ha4eHb Big 13 1r/T go 211r/T. 3HaYeHHA perioHabHO! CKafOBO! y ByriJIbBHOMYy 
niacti ks B MexKax nova BI «MWaxta «KanirantbHa» KOHWeHTpalii KOOaIbTy 30i1bLIYIOTbCA B 
NiBHi4HO-CxXiHOMY HallIpAMKy. 30HU TiBULJEHHX HOPMOBaHHX KOHIeHTpalliti KOOasIbTy, a 
TaKOX Horo JOKaJIbHi CKafOBi y 3araJIbHOMY BUA YTBOPIONOTb CMYIMH, WO Opi€HTOBaHi 
cyOnepneHAMKyApHO 40 Mexi YKpaincbKoro KpucTamiyHoro wuTa. IIpu4yomy, NepeBarkKHa 
6imbuicTh aHOMasiH He NOB’A3aHa 3 AiNAHKAMUM NMiABUUeHO! MPOHHKHOCTI ByrIeHOCHO! 
TOBLi (po3pHBHUMU TopyuwieHHAMUM i AiNAHKaMM NiABUUeHO! TpiljMHyBaTocTi). 30HUu 
niABUWeHHX 3HadeHb rpasi€HTiB HOPMOBaHUX KOHIeHTpallit KOOasIbTyY YTBOPIOIOTb CMYTH, 
AKi B CBOIO Yepry Opi€HTOBaHi cyOMepneHANKyJIAPHO 4O CMyr NiABULeHHX HOPMOBaHHux 
KOHUeHTpali# Wboro eyIeMeHTy Ta HOro JOKaJIbHO! CK/IafOBOl. Take CniBBiIHOWeHHA 
KiJIbKICHHX OCOOIMBOCTeH y po3snosini KOOasIbTy BKa3ye Ha MOTO MepeBarKHe OCaJPKeHHA 3 
ni[BOAHUX BUHOCIB pidOK Ha KOMIVJIeKCHi reoximMiyHi Oap’epu (Pi3sHKo-xiMi4dHi- Ta MexaHi4Hi). 

CubHU NO3MTUBHHH KOpeJIALIMHHU 3B’A30K MiK KOOaJIbTOM i 30/1bHICTIO BKAa3YE, LO 
TlepeBaxkHa CKlaf[OBa KOHIeHTpali KOOasIbTy TeHeTHYHO MOB’A3aHa 3 TJIMHUCTOIO 
aJIIOTHTeHHO!O PpeyOBHHOW. 
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CTPYKTYPHI OCOBJINBOCTI BAKHAOHEBESNEYHOLO BYT LIVIA 
Kapamyuika 0.0. 
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The results of researches of structural features of coal from the disturbed and 
undisturbed zones of coal layers, executed by the method of optical microscopy are 
presented. A tendency is exposed, that more than 60% quasi-crystals of outburst- 
dangerous coals of early, middle, and initial part of late katagenesis are characterized 
sizes of sides to 0,2 mm. 


STRUCTURAL FEATURES OF OUTBURST-DANGEROUS COAL 
Karamushka 0.0. 


Bctyn. TeonoridHi NopyWweHHA i HallpyxXeHHM CTaH ByrJIeHOCHOrO MaCHBy —- OHH 3 
HaMBaxKIMBiWMX YAHHUKIB, WO BIVIMBalOTh Ha BAHAKHeEHHA Fa304MHaMiyHUXx ABUL. pu 
I[bOMY 3 IPHBOAY HaslexKHOCTI BUKUHAIB AO TreonoriyHux MopywieHb icHye OaraTo pi3Hux 
AYMOK: OHi NOACHIOIOTh POPMYyBaHHA BUKHAOHEOe3MeYHUX YMOB pO3pAAKOIO Halipyryu, 
BUKJIMKaHOl JaBHIMM pyxaMH 3eMHO! KopH (Sabuzatino u Op., 1980), inwi - Hampyrot, Wo 
BHHMKa€ B TWpoweci cyYaCHHX TeKTOHIYHHX pyxiB, TpeTi - OCOOJIMBUM M0J1I0x%KeHHAM 
BUKHAOHebe3Ne4YHUX 30H NO BiAHOWEHHIO AO BTOPHHHUX CkKJlayqyacTHux dopmM. binbwicr 
aBTOPiB MpoOTe BBarxKae, WO OCHOBHa IIPH4MHa BAHUKHEHHA ra3s04MHaMidHHx ABUL MOArae y 
CBOEpiqHUx di3HKO-MexaHi4HUX i KOJIEKTOPCbKHX BJIaCTHBOCTAX BYFiJVWIA, AKOFO—BOHO 
Ha6yBa€ B 30HaX PyMHY!O4OrO BIVIMBy TeEKTOHiYHUX NopyweHb (Sabuzatino u Op., 1980; 
Xodom, 1961; Jmmunzep, 1969). 

PyHHyBaHHA ByrisiA i 3MiHa Moro CTpyKTypH Ni, BIVMBOM TeKTOHITHUX Tpoyecis 
MalOTb Pi3HOMAaHiITHHM XapakTep i 4O HHHi Majio BuBYeHI. HeoOxigHicTb NpoBejeHHA 
AeTaJIbHUX JOCNiKeHb Y WbOMY HallpAxMi O6OyMoByIeHa iHTepecaMM HaykKoBoro i 
NpWkKagHoro Wiany. 

AHali3 NonepesAHix AOCIiKeHb, POPpMyOBaHHA MpoosieMu, aKTyaJIbHicTb Ii 
BUpimenHaA. Y jaHit poOoTi 3acrocyBaHHA TepMiHy «CTpyKTypa» BYTiJWIA TpyHTYETbCA Ha 
HaCTyMHOMY HOro BH3HaYeHHi: CTpyKTypa - CyKyNHicTb pc 6yfoBu ripcbKoi nopogsy, 
OOyMOBJIEHHX POpMOW, po3MipaMH i cHiBBIAHOWIeHHAMH ii CKyIa}OBUX YaCTHH: MiHepawiiB i 
HepO3KpHCTai30BaHHOro 3a/IMIUKY — CKJla B ePy3HBHUX Moposax, HelepeKpUCTai30BaHOl, 
rJIMHUCTOI, KapOOHATHOI, BYTiJIbHO] PEeYOBUHH — B OCafOUHHX Noposax (Ionoeunkuna, 1966). 

IlopywieHa cTpyKTypa TpilljMHyBaTOorO BYTiJJId - XapaKTepHCTHKa MOpylleHocrTi 
BYTVIbHOPoO MlacTa i OAH 3 YAHHNKIB BAHAKHEHHA Fa3s04NHaMidHHX ABUL. 

BuBueHHA YMOB BHHMKHeHHA Fa30/{MHaMidHHXx NpoaBiB y BYFiJIbHUMX MviacTax JjoHbacy 
CyMpOBO/JPKyBaJIOCA MpOBeJeHHAM pi3HUX OCIA KeHb, y T.4. CTPpyKTypU ByTisia - dopM i 
PO3MipiB BYTiJIbHHX YaCTHHOK 3a AONOMOLO! METOAIB ONTHYHO! i eeEKTPOHHO! MiKpOcKoniil 
(Bopuceuko, 1985; Ajpoindun u dOp., 2000; Hedun, Hetixoe, 1967; Tlempyxun u Op. 1981). 
Po3rJIdHeMO JlexKi 3 HX. 

BukKsJIMKaloTb inTepec AOcriqKeHHA (Bopuceuko, 1985), Aki 10B’A3aHi 3 BU3HAYeCHHAM 
@MOpMH YaCTHHOK 3pyMHOBaHoro Byrisia. IIpo6u Byrinma, 3pyHHOBaHOrO TIpu pallTOBUx 
BUKHAax i pi3HHMM cnocoObamMuv B sJabopaTOpHUx i WaxTHHX YyMOBax, BuBYaINcA nig 
MiKpOCKONOM 3i 30i1buIeHHAM {0 100 KpaT 3 MeTOIO BHABJICHHA POPMMU YACTHHOK. Y npobax 
BUAVIAIMCA YaACTHHKH, WO MaloTb KyOiyHy i NosOBKeHy MopmMy, AKi xapaKTepH3yIOTbCA 
BIHOWeHHAM MiHiMa/IbHOrO «iaMeTpy» JO MaKCHMaIbHoro 1:2, i MOCKi YaCTHHKU - 3 
BIJHOWeHHAM «jiaMeTpiB» 1:3. Bcboro focnigKeHO 29 ByrimbHUux mpoo i BiA3HaYeHO, WO 
BMiCT YaCTHHOK KyOi4HO! POpMuU 3i 3MeHWWeHHAM «JiaMeTpy» 30iJIbILyETbCA, IPHYOMy AVIA 
BUKHAOHeOe3NeYHOrO BYTIA WA 3aexKHICTh HaMOisbU BUparkKeHa. KyOiyHy POpMy MaloTb 
YaCTHHKU «iaMeTpoM» MeHule 0,25 MM. ABTOp TaKOXK POOMTb BUCHOBOK IIpo Te, WO Mpu 
ApoOsleHHi BYTiJIA YTBOPIOIOTbCA YaCTHHKW, AKi CHIBBIZHOCATbCA 3 MTpHposHHMU 
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CTPyKTYPHMMH OKpeMOCTAMM Byriwia. BMicT YacTHHOK «payiycom» 0,125 Mm i Oinbue 
CKJlafla€é B 3PpyHHOBaHOMy IIpH pallTOBHXx BUKH ax ByTisi Bi, 75% fo 94% Big, Macu. 

OnuMcaHi BUWe pesyibTaTH OcIiKeHb, BUKOHAHHX VIA YaCTHHOK BYTiJiia, 
YTOYHIOIOTh Ppe3yJIbTATH, OTPHMaHi AVIA BYTivIA BUKHAOHeEOe3NeYHHX 30H BYTIIbHUX 
nactTis (Apoindunw u Op. 2000). Y 3a3HayeHif pooOoTi mpegscTaBneHi AaHi AOcTiAKeHb 
MIKPOCTPYKTYPpH BYTiJJIA Ha eJIEKTPOHHOMY MikKpockKomnli 4O BUKHAY, Nica BAKMAY i 3MiHu 
yiel CTpyKTypU B 3aexKHOCcTI Bi, BiAcTaHi 70 BUKUAOHeEOe3NeYHHX 30H, AKi AO3BOIMM iM 
3poOOHTH HaCTyNHi BUCHOBKH: YaCTHHKU BYTiJJIA B Mpo6ax, B OCHOBHOMY, MaloTb dopmy, 
61M3bKy JO MPAMOKYyTHOYrO Mapaseseninesa, i3 cniBBiMHOWeHHAM po3Mipis 2:1:1; cepeqnii 
po3Mip YacTHHOK BYTiJIA 30iIbILyETHCA 3i 30iIbIIeHHAM BiACTaHi Bi] BUKUAOHeOesneyHUx 
30H; MiKPOCTPYyKTYPpH ByTi1A4 B Mpobax, BigiOpaHux AO iniviMoBaHoro BUKHAY, i «WlaseHoro 
60pollHa» ifeHTHYHi. 

llisHime, B cepequni 80-x poxis, BugzineHo NepexiqHy dopMy MiK KpucTai4HO!O Ta 
AMOpQOHOW - KBa3iKpHCTaJIM, AKi MalOTb IIpaBHJIbHi reOMeTPHYHI POPMHU YaCcTOK a6O yJ1aMKiB 
HesaJlexKHO Bi, KpucTasi4Ho! OyfzoBu (Bapauoe, 1989). 

Mertoto (aHoi poooTu € BU3HadeHHA CTPyKTypHUx OcoOJIMBOCTeH 
BUKHAOHebe3NeYHOrO BYTiJIIA Ha OCHOBi 3aCTOCYBaHHA MeTOJMKUM BH3HAYeHHA NOpyuieHHx 
30H Y BYTIbHHX IvlacTax 3a CTpyKTYPHMMH XapaKTepMCTHKaMH BYTiA. 

®MakTH4HHHK MaTepia Ta MeTOAN AOcTi~KeHb. Bcboro AocrizKeHO 400 mpo6b 
Byrivia paHHsoro (JI, I’), cepegusoro (I, 2K, K) i nouaTKy mi3zHboro KaTareHesy (IIC) 3 mecru 
WaxXT TpbOxX reoJIOrO-MpOMUCJIOBUX pahouHis JjoHbacy. XapakTepHcTUKy O6'eKTIB i O6'eMiB 
NpoBeeHux Oc MKeHb HaBefeHo y Tabu 1. 

Ta6s1muaA 1. XapakTepHcTHKa 06'eKTIB i 06'eMiB NpoBesAeHHX 
AoctisKeHb (Kapamyuika, 2013) 









































Mapka 
~ ByTiia | ByrivibH 
leonoro . ere KisIbKiCTb (CTY nai 
IIPOMMCJIOBUH pation mpo6 3472- ae 
96) 
Im. 0.0, 3acaabKa 341 MK, K lh, m3 
Asieieno: Im. M.I. Kaninina 9 K, TIC hio 
on he Im. 0.0. CkouuHcbKoro 11 K, TIC he’ 
MakilBCcbKHi | 
i P 29 r,K ks 
PYAHUK» 
KpacHoapmMilicpkui _ {Im. O.T. CraxaHoBa 8 lr, K hh 
JIlyraHcbKui Im. JI.I. Jlyryrina 11 ALT k7# 





Bu3HayeHHA CTPyKTypHHXx OCOOJIMBOCTeH BYTiJVJIA BAKOHAHO Ha OCHOBi 3aCTOCyBaHHA 
Me€TOJMKH BYAVIeEHHA TOpylWleHHxX 30H Y_ BYTiIbHHMX M[acTax 3a CTpyKTypHAMU 
XapakTepMcTHKaMu Byriwia (Kapamywxa, 2015). J\nma BU3HaYeHHA CTPyKTypHUx 
XapaKTepHCTHK BYTiJVIA BHKOPHCTaHO MeTOA ONTHYHOFO OCIA KeHHA FipCcbKMX Mopiz i3 
3aCTOCYBaHHAM Mikpockona MBC-1. 

OTpuMaHi pe3y/1bTaTH, ix oGroBopeHHa. Ha ocHoBi OTPHMaHHXx )paHillie JaHux 
BH3HadeHO, WO dopMa KBa3ikpucTamiB y mpobax 3 TpiljMHyBaToi, HenopyuieHoi i 
BUKUMAOHeOe3NeYHO! 30HH BYTiJIbHUX TacTiB 61M3bKa JO NPAMOKYTHOrO NMapaseneninesa, 
IIpH WbOMy B 30Hi PO3BUTKY TPiLMHYyBAaTOCTi KiIbKiCTb KBa3iKpHCTaMiB 3 KOediljicHTOM 
dopmMu Big 1 Ao 1,1 (TOOTO Tux, Io MatloTb PopMy O1M3bKy AO KyOiyHO!) cKafae 43,0%, Toni 
AK B iHUIMX 30HAaX KiJIbKiCTb TAaKMX KBa3iKpHCTasiB MeHIe Ha ~ 10% (BignoBigqHo 32% i 
33%) (Kapamyumxa, 2020). 

Ayia JOCHTHeHHA MeTH - ONOBHEHHA OTPHMaHHX pe3yJIbTaTiB, BAKOHAHO 
Aocniy»KeHHA POPMH KBa3iKpHCTaJiB BYTiJIA — BA3HAYeHHA Ix posmipis. 
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Ayia KBa3sikpucTatiB, B OCHOBHOMYy, XapaKTepHolo € dopMa MpxAMOKyTHOrO 
Napaseseninefa Ta KyOa i We - «Kpi3Ha» O3HaKa JIA BCboro AOciAKeHOrO Byrivwia Bil 
MapKH I. go IIC 3 JjoHeubKo-MakiiscbKoro, KpacHoapMilicbkoro Ta JlyraHcbkKoro reooro- 
TIPOMUCJIOBUX pahouis JjoHOacy. IIpu wbomy 6inbure 60% KBa3ikKpHcTasiB MalOoTb JOBIKHHY 
0,07-0,2 mm i 6inbmre 80% - mwupuyy 0,056-0,2 MM, TOOTO OinbuIe 60% KBa3iKpucTasiB 
BUKHAOHeOe3sneyHOrO §=BYTiJIA =XapaKTepH3yIOTbcA po3sMipamu cTopiH jo 0,2 mM 
(TaOmnyA 2). 

Ta6smua 2. Pesy1bTaTH BH3HaA4eHHA AOBKHHA i LIMPHHH KBa3iKpHCTAaJIB ByTiJL1A Ha 
pi3sHux WlaxTax JjoHGacy 


























KisIbKicTb Iupuna KisIbKicTb 
JlopxKuHa . : : ; . 

.; KBa3iKpHCTaJiB KBa3ikpHcTa |KBa3iKpHcTaJiB 
Iaxta KBa3iKpHCTasa ’ ‘ 
; TleBHO! Jia ByTia, MleBHOI 

BYTiJWIA, MM 
JOBKUHH, % MM WupuHH, % 
Im. 0.0. 3acagpKa 0,07-0,2 60,0 0,056-0,19 90,0 
Im. M.I. Kaninina 0,07-0,189 76,7 0,056-0,195 95,9 
Im. 0.0. CkouuHcbKoro 0,07-0,209 81,8 0,056-0,202 96,4 
ease 0,056-0,196 72,1 0,056-0,209 92,8 
PYAHUK» 

Im. O.T. CraxaHoBa 0,07-0,189 67,5 0,056-0,215 96,3 
Im. JI.I. Jlytyrina 0,07-0,257 79,1 0,056-0,203 80,0 




















BucHospku. Ha igqcraBi OTPHMaHHX Ppe3yJIbTATIB BH3HAaAYeHO, WO KBa3iKPHCTaJIM 
BUKHAOHeOesNeyHOrO ByTisia paHHboro (JI, '), cepegusoro (I, K, K) i nowaTKy ni3Hboro 
KaTareHesy (IIC), B OCHOBHOMY, MatOTb (OpMy MPAMOKYTHOrO Napayeneninesa Ta KyOa, NpU 
WboMy Oinbuie 60% KkBa3ikpHcTaiB XapaKTepH3y!OTbCA pO3MipaMU cTOpiH AO 0,2 MM. 
OtpuMaHi jjaHi, AONOBHeHi MpH MpoBeseHHi NOfabuIMx AOcNipKeHb, MOMKHa Oye 
BUKOPHCTOBYyBaTH AIX BH3HAYeHHA 30H NOpyWIeHOCTi BYriVIbHMX MWiacTiB i, BiAMOBIAHO, 
CTyYNeHA OpyWeHHA CTpyKTypH TpilljMHyBaTorO BYyriId AK OHOTO 3 dakKTOpiB 
BUHUKHeHHA ra3s04MHaMidHHx ABUL. 
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TYPOMORPHIC FEATURES OF NATIVE GOLD IN THE VERTICAL SECTION OF THE 
WEATHERING CRUST OF THE BALKA ZOLOTA DEPOSIT 
(ON THE EXAMPLE OF WELLS 514, 544, 545) 


Kovalchuk M.S.1, Sukach V.V.2, Vyshnevskyi0.A.2 


1Institute of Geological Sciences of the NAS of Ukraine, Kyiv, Ukraine, kms1964@ukr.net 
2M.P. Semenenko Institute of geochemistry, mineralogy and ore formation of the NAS of Ukraine, 
Kyiv, Ukraine, svital@ukr.net; vyshnevskyy@igmof.gov.ua 


Native gold from the crust of weathering of the Balka Zolota deposit gold-bearing rocks 
has been studied. The deposit is located in the central part of the Solonianske ore field 
(Surska green-stone structure, the central part of the Middle Dnieper granite-greenstone 
region), 1 km south of the urban village of Solone, Dnipropetrovsk region. We studied the 
change in the typomorphic features of gold grains in the vertical section of the 
hydrochlorite-kaolinite (wells 544 and 545) and hydrochlorite (well 514) crust of 
weathering. 


THMOMOP@HI OCOB/IMBOCTI CAMOPOJHOLO 30J10TA Y BEPTHKAJIbHOMY PO3PI3I 
KOPH 3BITPIOBAHHA POJOBHIIA BAJIKA 30J10TA (HA IIPHKVJIAJII CBEPAJIOBHH 
514, 544,545) 


Koeanbouyk M.C., Cykay B.B., Buuneecokuti 0.A. 


Introduction. Mesoarchean stratified petrotype of the Konska series and synchronous 
intrusive and subvolcanic formations within the Sursk greenstone structure (central part of 
the Middle Dnieper granite-greenstone area), which containing gold mineralization, 
underwent intense areal and linear weathering during the Mesozoic-Cenozoic. As a result of 
the processes of hypergenesis, part of the ore bodies of the Balka Zolota gold deposit has its 
continuation in the weathering crust, which was directly formed from the ore-bearing rocks of 
the basement (Gaeva. et al., 2006). 

Factual material and research methodology. The actual material for the study were 
grains of native gold from different depths of the wells N° 514, 544, 545. We investigated 
native gold in the depth range of: 20.0-20.5 m, 27.0-31.0 m, 39.0-43.0 m, 51.0-55.0 m, 59.0- 
63.0 m and 63.0-67.0 m from the well N2 514; 41.0-42.0 m, 47.0-51.0 m, 63.0-66.0 m, 68.0- 
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72.0 m, 72.0-75.0 m from the well Ne 544 (Kovalchuk et al., 2020); 55.0-63.0 m, 63.0-87.0 m 
from the well Ne 545 (Kovalchuk et al., 2020). Native gold grains under a binocular and using 
electron microscopy and microprobe methods (on an electron microscope JSM-6700F, 
equipped with an energy dispersive system for microanalysis JED-2300) were examined. 

Results and interpretation. Depending on the original rocks of the substrate and 
preserved from erosion of their zones, the weathering crust within the deposit has quartz- 
kaolinite, quartz-sericite-kaolinite, ocher-siderite-kaolinite, goethite-siderite-kaolinite, 
hydrochlorite, hydrochlorite-kaolinite-hydrochlorite, kaolinite-goethite-hydrogoethite 
composition (Gaeva et al. 2006; Kovalchuk et al, 2020). 

Well Ne 514. Contains gold from well Ne 514 2.16-10.0 g/t (Gaeva et al, 2006). Grain size 
0.1-0.5 mm (grain size 0.1-0.15 mm or less predominates). The morphology of gold grains 
from the hydrochlorite weathering crust is quite variegated (Fig. 1). In the range of depths of 
20.0-20.5 m, the gold grain is elongated-lamellar, three-dimensional lumpy in shape with 
short processes. The surface of the grains is fine-pitted, shale. 

In the range of depths of 39.0-43.0 m, gold grains are much smaller than above the 
section, with a clear crystallographic cut and with individual processes. There are distorted 
crystals and their growths, in particular cranked. The surface of the grains is shagreen, 
smooth, shiny. In the range of depths 51.0-55.0 m, gold grains of three-dimensional lump-like 
shape with short shoots and three-dimensional-elongated shape. 


JSM-G700F LEI 15.0kKV 250° 100um Ss WD 8.0mm JSM-6700F LEL 15.0kKV (350 *100xm~—s WD 8.0mm 





LEI 15.0KY = X250 100um = =WD8.0mm SI 0 LEI 15.0K¥ = X200 100m = =WO 80mm JSM-67/00F Lel 1S.0K¥ — X1/0 100um WD 8.0mm 


d 
Figure 1. Morphology of gold grains from a well 514. a - distorted gold crystal; b - 
fusion of distorted crystals; c - lumpy grain of gold; d - lamellar-elongated grain of gold; 
e, f - xenomorphic gold grains with a wide range of forms. 





The surface of the grains is smooth and pitted-hilly. In the depth range of 59.0-63.0 m, gold 
grains are three-dimensional and lumpy in shape with a smoothed surface, with imprints of 
the faces of other minerals in the central part. The surface of the grains is finely lumpy. In the 
depth range of 63.0-67.0 m, the gold is triangular-volumetric in shape, tabular-scaly with 
wire-like processes, thick-lamellar, volumetric-elongated, with smooth and pitted-hilly 
surface. The color of the grains is golden-yellow, sometimes brownish-yellow, yellow-brown. 
It has been found that down the section, the color of gold changes from golden yellow to 
yellow-brown, which indicates the purification of native gold up the section (from less 
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weathered areas to more weathered). Gold is medium-grade (898) and high-grade (932) 
quality. Among the impurity elements, silver (4.94-8.72%), copper (0.80-1.44%), and zinc 
(0.32-0.73%) predominate. Earlier, N. Gaeva and co-authors found only high-grade gold (928- 
949), in which the silver content was 4.9-6.59%, and copper 0.04-0.21% (Gaeva etc., 2006). 

Well Ne 544 (Fig. 2). In the range of depths 41.0-42.0 meters, gold grains have a round- 
lumpy, volumetric elongated, quadrangular-tabular shape with a fine-shagreen, fine-pitted 
surface. In the range of depths 47.0-51.0 m of gold grains are round-lumpy, with imprints of 
faces of other minerals. In the depth range of 51.0-54.0 m, the gold is lamellar, volumetric- 
short-columnar, with a fine-shagreen surface. In the range of depths of 63.0-66.0 m gold 
grains are lumpy-rounded, sometimes with processes. In the depth range of 68.0-72.0 m, the 
morphology of gold grains is more diverse. There are grains of round-lumpy, elongated- 
lumpy, irregularly-lumpy shape with processes, truncated edges, as well as grains of 
flattened-elongated shape with finely lumpy surface and imprints of other minerals. There are 
single individiums with traces of crystallographic cutting. In the depth range of 72.0-75.0 m, 
gold grains are represented by crystals of pseudo-pyramidal, prismatic shapes with distinct 
faces and edges, as well as cubic-shaped growths and distorted gold crystals and inclusions of 
transparent quartz. Diagnosed with gold lumpy, as well as elongated shape with well-defined 
faces and ribs. There are irregularly shaped grains with a pitted-hilly, cavernous surface with 
imprints of faces of other minerals and branch-like aggregates-with cluster-like autoepitaxic 
growths of gold on gold. Often gold grains mix the inclusion of transparent quartz and faceted 
magnetite crystals. The surface of the grains is smooth, finely lumpy, sometimes shiny. The 
color of gold grains is dull yellow, yellow-brown, golden-yellow. Dominated by golden-yellow 
gold. Gold from well 544 is mostly medium (874-895), occasionally high quality (900-901). 
Among the impurity elements, silver (6.52-10.57%), copper (0.85-1.30%), and zinc (0.15- 
0.74%) predominate. Up the section of the eluvium there is a tendency to increase the 
proportion of larger grains of gold. 


JSM-6700F JSM-6700F LEI 150KV = X400 = 10m =—« WD 8.0mm 


JSM-6700F 





Figure 2. Morphology of gold grains from borehole no. 544. a, b, c - hypidiomorphic 
grains; d - cementation form of lumpy gold grain with a process; e - grain of a 
volumetric-elongated shape; f - xenomorphic grain with processes. 


Well Ne 545 (Fig. 3). In the range of depths of 55.0-63.0 meters, the morphology of gold 
grains is uniform. These are irregularly lumpy grains with truncated edges. There are lumpy 
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grains with wire-like processes. The surface of the grains is pitted-tuberous. At a depth of 
63.0-87.0 m, the morphology of gold grains is more variegated. Distorted crystals, 
xenomorphic and hemidiomorphic grains were detected. Diagnosed with gold in the form of 
distorted cubic crystals with processes; grains tabular-shaped, sometimes with lateral 
processes; grains of flattened-elongated shape, flattened shape with a wide range of shapes 
with numerous lateral processes; volume-elongated grains with numerous short shoots and 
stem-like, hook-like secretions; lumps of lumpy shape; hemidiomorphic grains, in which the 
xenomorphic grain turns into a distorted pseudo-octahedron; aggregates of gold grains, which 
are chain-like growths. The surface of the grains is golden pitted-hilly, shagreen, sometimes 
smooth and shiny, often with imprints of the faces of other minerals. The edges of the grains 
are smooth, often with numerous processes of various lengths and shapes. 

Gold color is golden yellow, dull yellow, dark yellow, yellow-brown. Down the section of 
the eluvial layer, the gold fades, becomes dark and brownish-yellow. Gold is mostly medium 
(873-896), occasionally high quality (916). Among the impurity elements is dominated by 
silver (7.0-10.2%), copper (0.32-1.73%), zinc (0.2-0.88%). Up the section of the eluvium there 
is a tendency to increase the proportion of larger grains of gold. 

Conclusions. In both wells, the morphology of the grains in the upper horizons of the 
crust of weathering is simpler compared to the deeper horizons, which is probably due to the 
simplification of its morphology in the upper zone of-the-crust.-With depth (towards—ore 
bodies that have not been altered by hypergenesis), the morphology of gold grains becomes 
more diverse: along with xenomorphic grains, idiomorphic, hypidiomorphic, and 
hemidiomorphic individuals appear. In the same direction the fineness of gold decreases: the 
gold varies from 901-932 (in the upper horizons of the crust) to 896--873 fine (in the lower 
horizons). 


JSM-8700F 





Figure 3. Morphology of gold grains from the well 545. a - lumpy grains of gold; b - 
elongated grain with xenomorphic processes; c - xenomorphic grain with a wide range 
of shapes. 


This also applies to the colour of the grains: down the section it changes from golden- 
yellow to dirty-yellow and yellow-brown. Gold in the hydrochlorite-kaolinite crust of 
weathering of gold-containing cr stalline rocks of the Balka Zolota deposit basement is mostly 
residual, occasionally newly formed - in the form of small autoepitaxic growths of gold on 
gold. It is likely that the upper kaolinite zone of the weathering crust was blurred, and gold as 
a result of erosion of the eluvial stratum was moved to higher stratigraphic levels (probably in 
the Middle Eocene alluvial formations). 

The results obtained add to the database on typomorphic features of native gold from 
the crust of weathering of the Balka Zolota deposit. They are necessary for an objective 
assessment of the content of gold of the crust of weathering, the quality of mineral raw 
materials, optimization of mining and improving the efficiency of environmental management. 
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STRUCTURAL AND LITHOLOGICAL MODELING OF ILMENITE DEPOSITS IN WEATHERING 
CRUSTS AND PRODUCTS OF THEIR EROSION AND REDEPOSITION WITHIN THE 
NOVOMYRGOROD TITANIUM-BEARING REGION 


Kroshko Yu.V., Kovalchuk M.S. 


Institute of Geological Sciences of the NAS of Ukraine, Kyiv, Ukraine, 
ykrosh.79@ukr.net; kms1964@ukr.net 


Some results of studying the ilmenite-bearing and_structural-lithological_modeling_ of 
ilmenite deposits in weathering crust and products of their erosion and_redeposition 
within the Novomyrgorod titanium-bearing region are presented. 


CTPYKTYPHO-JIITOJIOFI4HE MOAEJIIOBAHHA NOKJIAAIB VIBMEHITY B KOPAX 
BUMBITPIOBAHHA I MPOAYKTAX IX PO3MMBY I MEPEBIJKJIAJEHHA B ME?}KAX 
HOBOMHPLFOPOACbhKOFO THTAHOHOCHOLO PAMOHY 


Kpoutko 10.B., KoeansuyK M.C. 


Introduction. Ukraine is one of the ten leading countries in the world in terms of 
explored reserves of titanium ores and provides more than 6% of their world production. The 
development of eluvial and fluvial ilmenite deposits of different ages, a significant part of 
which are complex, is investment attractive and economically profitable. A significant amount 
of ilmenite is extracted from placer deposits. At the same time, deposits and manifestations of 
ilmenite in the Mesozoic-Cenozoic crusts of weathering of crystalline basement rocks have 
been explored in Ukraine. Among the promising titanium-bearing objects of the Ukrainian 
Shield is the Novomyrhorod gabbro-anorthosite massif. Here, production organizations have 
established the titanium-bearing rocks of the crystalline basement, their weathering crusts 
and the products of erosion and redeposition of eluvial formations. 

Factual material and research methodology. The research is based on the 
generalization and interpretation of geological reports data, as well as our own research. 
Coordinates and description of wells, data of well testing for ilmenite served as the actual 
material for digital modeling. Based on the factual material, digital structural-lithological 
models of ilmenite-bearing weathering crusts and placers of different age and different 
genesis, which were formed due to erosion and redeposition of the material of weathering 
crusts, were constructed. Cartographic constructions contain a set of maps, namely: 
topography maps of the base and surface of productive deposits; maps of the total thickness 
of the weathering crust and deposits containing placers; thickness maps of sediments that 
contain ilmenite; maps of spatial distribution of ilmenite content in weathering crusts and 
placers. 
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Analysis of previous research. In 1955, the Kirovograd prospecting party of the East 
Ukrainian expedition carried out prospecting work to identify industrial concentrations of 
ilmenite, rutile and zircon in alluvial deposits and in the weathering crust of basic rocks. As a 
result of geological survey at a scale of 1: 50.000 (Zlobenko, Zlobenko, 1962; Karpov, Saveliev, 
1963; Zlobenko, Bryanskiy, 1966), promising areas were identified for prospecting ilmenite 
placers in the weathering crust of crystalline rocks of the Novomyrgorodsky gabbro- 
anorthosite massif and products of their erosion and redeposition. In 1977-1979, within the 
Novomyrgorodsky gabbro-anorthosite massif, general prospecting for ilmenite deposits in the 
weathering crust was carried out (V.I. Skorobach and others). As a result of these works, the 
ilmenite content of the rocks of the crystalline basement, weathering crust and polygenic and 
polychronous products of its erosion and redeposition was substantiated. In particular, the 
Eastern and Western plots, Byrzulovska, Andriivska, Likarivska, Valuevska and other placers 
were identified (Skorobach and al. 1973, 1979, 1983; Fedorenko, 1970). 

Results and interpretation. In this publication, we briefly characterize the ilmenite 
potential of the Eastern plot, which is located within the eastern part of the Novomyrgorod 
gabbro-anorthosite massif and some continental and coastal Cretaceous placers. 

The Eastern plot is located within the eastern part of the Novomyrgorod gabbro- 
anorthosite massif. The geological structure of the area involves rocks of the basic 
composition of the Korosten complex of the Mesoproterozoic, their weathering crust-and 
sedimentary formations of the Paleogene, Neogene and Quaternary systems. The rocks of the 
crystalline base are mainly represented by porphyritic granites, gabbro-norites, gabbro- 
monzonites, gabbro-anorthosites, anorthosites and monzonites in which titanium-apatite 
mineralization is present. The rocks of the crystalline base in the Late Jurassic-Early 
Cretaceous time underwent weathering processes. As a result, an areal and linear (confined to 
tectonic faults, crushing zones and contact zones of various rock types) weathering crust was 
formed. The thickness of the weathering crust is 2-30 m and only in some places reaches 50 
m. The distribution of the thickness of the weathering crust within the site is uneven (Fig. 1). 
The depth of the weathering crust roof is 34.2-45.4 m. The weathering crust has vertical 
zoning, which includes three zones (from bottom to top): the first is disintegration and 
leaching zone, the second is the initial hydrolysis zone (kaolinite-hydromica zone), and the 
third is the final hydrolysis and oxidation of weathering products (kaolinite zone). Ore 
occurrences of ilmenite are associated with the weathering crust. Ilmenite from the 
weathering crust is coarse-grained, rarely medium-grained. IIlmenite is present in the form of 
angular, large, irregularly shaped grain fragments. The ilmenite habit is thick-tabular, 
lamellar, rarely rhombohedral. The grain size is 0.3-0.5 mm, sometimes up to 5.0 mm. The 
color of the mineral is gray (prevailing), grayish-brown, pitch-black, less often brownish- 
brown. Luster is metallic, dull. The surface of the grains is smooth, shiny, in places 
leucoxenized. The average content of ilmenite in the weathering crust is 85.4-184.6 kg/m. 
The distribution of ilmenite in the vertical section of the weathering crust is uneven (Fig. 2). 
As a rule, the increased content of ilmenite is associated with the areas of the greatest 
thickness of the eluvium. However, there are local areas where this pattern is not observed. 
There is also a tendency for the ilmenite content to decrease with depth, that is, from more 
weathered to less weathered rocks. 
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Figure 1. Lateral distribution of the Figure 2. Lateral distribution of the 
weathering crust thickness. ilmenite content (kg/m?) in the weathering 
crust. 


The Byrzulovska placer is \ocated in the area between the villages of Korobchino and 
Byrzulovo, 15 km southwest of the city of Novomirgorod. The placer is included in 
composition of the Novomyrgorod group of placer deposits of titanium-zirconium ores. In 
geological structure of territory includes igneous -rocks—of-the crystalline—basement 
(labradorites, gabbro-labradorites and rapakivi granites), their weathering crust, sedimentary 
sandy-argillaceous deposits of the Lower Cretaceous, the formation of the Neogene and 
Quaternary period. 

The Lower Cretaceous continental deposits are everywhere on the weathering crust, 
which is the basis for fluvial deposits. Continental sediments are represented by gray fine- and 
medium-grained quartz kaolin sands and secondary kaolins. The thickness of the sands is 
from 1.5 to 8.9 m. The content of ilmenite varies from a few kilograms per cubic meter to 343- 
758 kg/m? (Fedorenko, 1970). The most enriched with ilmenite are the sandy rocks confined 
to the Paleovalley thalweg. The content of ilmenite in secondary kaolins in some cases is 300 
kg/m? (Fedorenko, 1970). Coastal-marine glauconite-quartz sands of the Lower Cretaceous 
within the Birzulovsky placer are represented by shallow-water facies of the Upper Alb, the 
thickness of which reaches 12.0 m. These sands also contain ilmenite placers and were 
formed as a result of erosion and redeposition of eluvial and continental formations. 

The results of structural and lithological modeling of the Byrzulovska placer are 
presented in Figure 3 (Kroshko, 2016). 
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Figure 3. The results of structural and lithological modeling of the Byrzulovska placer. 

a - topography of the surface and base of continental sediments; b - thickness 
distribution of sand deposits; c - thickness distribution of ilmenite-bearing kaolins; d - 
distribution of ilmenite contents in the continental strata. 


Andriivska placer is located within the valley of the Velyka Vys river and its slopes (the 
area of the villages Ivanovka, Troyanov, Andriivka, Likariv). The geological structure of the 
plot includes rapakivi granites, their weathering crust, the Lower Cretaceous ilmenite-bearing 
continental deposits of and Quaternary alluvial deposits of the Velyka Vys river valley. The 
maximum thickness of the ilmenite-bearing alluvium is 22 m. Within the axial part of the 
valley, the continental Lower Cretaceous deposits are partially eroded. The content of 
ilmenite in sediments varies from a few tens of kg to 182.7 kg/m? (Skorobach and al. 1973). 
The relief of the base and surface of the placer is even, without significant deepening and 
uplifts. The distribution of the thickness of the ilmenite-bearing deposits has three distinct 
peaks. The increased thickness of clay deposits is confined to places of reduced thickness of 
sandy deposits. The distribution of ilmenite within the placer is more or less uniform with a 
pronounced maximum at the uplift of the base surface, which indicates the accumulation of 
ilmenite on the mechanical barrier. Some results of structural and lithological modeling of the 
Andriivska placer are presented in Figure 4. 








Figure 4, Some results of structural and lithological modeling of the Andriivska placer. 
a - thickness distribution of sand deposits; b - distribution of ilmenite contents in the 
continental strata. 


Conclusions. Structural-geological models of ilmenite deposits in weathering crusts and 


in polygenic and polychronous products of their erosion and redeposition reflect the internal 
structure of ore deposits and the distribution of ilmenite within them. The practical 
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significance of the results obtained lies in the establishment of the inherited nature of 
industrial ilmenite-bearing capacity in a wide formation-stratigraphic range - from crystalline 
basement rocks, their weathering crusts to Aptian-Lower Albian alluvial, Upper Albian 
coastal-marine, Neogenian and modern alluvial deposits. This determines the paragenetic and 
spatial relationship and significant thicknesses of the productive horizons. This factor, along 
with favorable industrial characteristics (the content of ilmenite and its high quality), as well 
as favorable mining and geological conditions determine the investment attractiveness of the 
study area. The created cartographic materials and the accumulated database on individual 
objects form the basis for their geological and economic assessment and information support 
for works on their industrial development. 
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The practical experience of long-term operation of hydrocarbon deposits confirms the 
presence of geomechanical processes and their significant impact on the state of the gas- 
saturated massif of rocks. In fields that are being operated for a long time, the prospects 
for industrial hydrocarbon accumulation can be associated with secondary gas traps of 
non-traditional type, in particular, technogenic ones, which are formed in low-pore 
collectors. The purpose of the work is to clarify the geological conditions for the 
formation of technogenic collectors and attracting additional volumes of gas under the 
action of a geomechanical factor while operating the Rudkivske gas field.The quoted 
results of the research prove the effect of gas extraction from the deposits of the J-h 
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horizon on the formation of secondary technogenic collectors by attracting additional 
volumes of gas from the productive horizons of ND-4, ND-5, ND-7 and the formation of a 
new (ND-10), which subsequently connected to the gas production. Attracting additional 
gas volumes is due to the gas influx from newly made technogenic collectors, which were 
formed under the action of a geomechanical factor in the process of long-term 
development of the field. 


INDICATORS OF THE PROSPECTIVITY FOR OBTAINING HYDROCARBONS ADDITIONAL 
FLOWS AT THE GAS FIELDS 


Lukinov V.V., Bezruchko K.A, Prykchodchenko O.V., Kobeza V.S 


Bcryn. PipeHb 3a6e3neYeHHA CKOHOMIKM YKpaiHW CHpOBHHHOW 6a3010 eHepreTHYHHX 
pecypciB € 3alopykoro fi cranoro po3BuTKy. Le BuMara€ 3a/y4eHHA AO MaMBHO- 
eHepreTH4HOrO KOMIVIeKCy KpaiHH JOfaTKOBMX pesepBis. Ha BiQOMMX POAOBULIax, WO 
eCKCIIyaTyIOTbCA TPHBaJIMM 4ac, NepCcieKTHBH MpOMMCIOBOrO CKyMYeHHA BYTVIeBOJHIB 
MOXKYTb OyYTH NOB’A3aHi 3 BTOPHHHHMM ra30BMMH NacTKaMM HeTpaMuinHoro TuNy, AKi 
YTBOPIOIOTLCA Y HU3bKONOPHCTHX KOJIeKTOpax. 30KpeMa, BUJIVYCHHA 3HA4HHX OOCArIB ra3y 3 
KOJICKTOpiB, AKi eKCIIyaTyIOTbCA, MPH3BOAMTb AO 3HYMKeHHA—TUCKy— OJHOIAiB—y—HHX, 
CIPHMYHMHAE 1X YUVIbHeHHA Ta CIPHAe€ PO3BaHTaxKeHHIO. Bi TipcbKOrO. THCKy Mopiz, Wyo 
3aJIAraloTb BHLe, y TOMY YMC iHWMX MpOAYKTHBHUX TOPH3OHTIiB. POo3BaHTaxKeHHA LAX 
Nopif, BIVIMBae Ha 1X PO3YIVIbBHeEHHA Ta, AK HaCJUOK, CIPUAe Ipolecy TpiljMHOyTBOpeHHA. 
Y sBullafKy HaABHOCTi WapiB HH3bKOMOPHMCTUX KOJIeKTOPiB B NOKpiBJi MpOAYKTHBHUX 
TOPH30HTIB, ypaxKeHHA 1X TpilljMHaMHM MOKpalllye KOJIEKTOPCbKi BJIACTMBOCTI Ta CJIyrye 
CyTTEBUM 4YMHHHKOM QOpMyBaHHA HOBHX MpOAYKTHBHUX TOPH30HTIB. 3asy4eHHA 0 
BUAOOyTKy AOAaTKOBUX OOcAriB Ta3y Ha POAOBMUax, AKi 3HAXOAATbCA Ha Ni3Hi cTapii 
eKCIlyaTalii O3BOH€ BHKOPHMCTOByBaTH HavJlaroyyKeHy, WepeBipeHy poKaMu 
iHppacTpyKtTypy Ta CTBOpeHi cCouiavIbHi yMOBM. 

AHai3 NonepesAHix JOCIiApKeHb, POPpMy10OBaHHA MpoosIeMu, aKTyaJIbHicTb Ii 
Bupimenna. JA Byriera30BUX POJOBUL, POPpMyBaHHA Fa3O0HOCHOCTi HH3bKONOPHCTO! Ta 
HU3bKONPOHUKHO! TOBLi TeOpeTHYIHO OOrpyHTOBaHO y poooTax (/lyKuHoe, [Tumonenko, 2008; 
Byaam ma in., 2017). YrBopeHHA ra30Bux NoKagfiB y BYIIeHOCHMX BifKylagax MoKe 
BiQO6yBaTHCA 3a paxyHOK Nepeposnofisy ra3sy y ByrienopojHOMy MacuBi, KOM MpHposHi abo 
TeXHOreHHi YHHHAKU NiABULYIOTb PyXJIMBICTb MeTaHy y CHCTeMi Ta CIIPHAIOTb aKTUBisaLiil 
mipoyecy Horo mirpauii. Y poboti (Byzam ma in., 20181) 6yna 3anponoHoBaHa rinoTe3a 
YTBOpeHHA BTOPHHHO! TpilJMHO-NOpHcTO! CTpyKTypH B NMopoffax Ha eKCIJIyaTOBaHux 
ra30BMX Ta ra30KOHACHCaTHHX poOBHlax. 

B pe3yibTaTi BHKOHaHOrO YHCeJIbHOrTO MO/feJIOBAHHA 3MiHH TeoOMexaHi4HHx i 
@imbTpayiWHux MapametTpiB AVIA TecTOBOi MOgesi ra30BOro pOfOBUIa Oy10 OTPpHMaHO 
po3snofisu 3HaveHb HallpyxKeHb, AedopMalit, THCKy ra3y B KOJIeKTOpi Ha pi3HHxX YaCOBUX 
iTepaljiax, Ta N0oO6yAOBaHO rpagdiku 3MiHH 3HaYeHb TeoMexaHiYHHx Napametpis (byzam ma 
in., 20182). WoKa3aHo, jo Ha NouaTKy eKCIyaTalii razoBoro pOAOBULa 3MiHa THCKy ra3y B 
pesepByapi He3Ha4Ha i He BIVIMBa€ NOMITHO Ha 3MiHy NOJIA HallpyKeHb, 3MiLeHHA NMOPOAHUX 
Wapis i 3eMHOI NOBepxHi. MakKcHMaJIbHi 3HAYeHHA NepeMilljeHb TOUOK NOpOAHOrO MacwuBy i 
3€MHOi MoBepxXHi BigOyBaloTbcaA Mica Toro, AK THCK ra3y B KOeKTOpi Mayae jo 
MiHiMaJIbHOrO 3HaYeHHA. 3 YaCOM, HalpuvKinHwi eKCiIyaTayii Tra30Boro poOOBHIla 
BiqOyBae€TbCA pO3BaHTax%KeHHA lacTa, WO CcupwMyvHAe fedopMyBaHHA Bule- i 
HUMWepoO3sTalWlOBaHOl NOPOAHO! TOBLL. 

@MakTH4HHK MatTepias Ta MeTOAONOriA AOC AKeHb. I]poBpeseHo AeTaIbHUuH aHawi3 
BIJOMUMX Tra30BHX Ta Tra30KOHAeHcaTHHx posoBuny (TKP) CxigqHoro HadTora30HOcHoro 
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periony Ykpainu (Wle6enuHcbKe, 3axiqHo-XpecTuujeHcbKe, Mesuxiscbke, Po3naliHiBcbKe, 
BeyMesiscbke, Mamipcbke, Keruyescpke, JIaHHiBcbKe). 

Metoro AaHol poboTu € 3’AcyBaHHA reomoriuHHx yMoB dopMyBaHHA TeXHOreHHHX 
KOJIEKTOPiB Ta 3a/ly4eHHA AOAATKOBUX OOcAriB ra3y nig Aielo reoMexaHi4Horo YMHHHKa Nig 
yac ekciyaTauii PygKipcbkoro ra30Boro poyoBulja. Buobip Pyy”KiBcbKoro ra30Boro 
pofOBuija AK OO’EKTa AOCIIKeHHA OOYMOBJIEHO THM, WO Ha WbOMy pOAOBULLy, Nica 
3aBeplWIeHHA Horo eKCIiJIyaTalil, BAKPHTO HOBHM oOKay, AKMA po3TalloBaHHH Hay 
MaCHBHMM Ta HaHNOTYyXHILMM HYKHIM NOKJIaj{OM. 

OTpuMahi pe3y/IbTaThH, ix o6roBopeHHa. Po3sBizka PyAKiBCbKOrO ra30Boro pOAOBULa 
Oya 3aBeplieHa B 1957 p. Ta BIAKPHTO WicTb ra30BUx NOKMaiB: ’ATb y CapMaTcbKux (H/I- 
4, HJ-5, HA-7, HA-8, H-9) ra oH B topcbKO-rebBeTCbKHX Noposax (J-h). 3a nepiog 3 1957 
10 1997 poku BuAOoyTO 29885,8 maH. m?, a6o 91,0% noyaTKoBnx 3anacis, Aki cKylaganu 32 
Mapy. 824 man. M? ra3y. 3a 1958-1983 poku Bugobyto 43701 T KoHAeHCaTy. 3a 
pe3yibTaTaMH reooropo3BifyBasIbHUux pooiT Oyu NigpaxoBaHi Tak 3BaHi MoYaTKOBi 
BUAOOyBHi 3alacu KaTeropit A+B+Ci, aKi cKlanM Ayia NoKnagy H/-4 - 108 man. m3, HJI-5 - 
650 man. M3, HJI-7 - 220 man. m3, HJ-8-9 - 2736 man. M3, J-Nihi - 29110 mau. m3 (Amaac..., 
1998). pote, ak BKa3yeTbca y poboTi (Ye6an, Baaduka, 2007), B kinyi 1999 poxy Bxe BCci 
BUUesragaHi ra30Bi NokKaqu OyJIM 3HaYHO BHCHaxKeHi, a OOCATM BUAObyTOrO ra3y 3 
BUIesa3HayeHUX NoOKNasiB cKau: 3 ropusouty H/-7—462-mMain. m?,HA-5--865 man.m?, 
H/\-4 - 262 mau. m?. Takum 4HHOM, 3a pe3sybTAaTAaMU BUAOCYBHUX pooiT o6caru BUAObyTOrO 
ra3y 3HaYHO NepeBHLIMJIM NOYATKOBi BUAOOyBHi 3alacw y CapMaTCbKUMX NiCKOBMKAaX, AKi 
3aJIAralOTb Haf| MACHBHUM MOK /Iaf{OM y reJIbBeETCbKO-10PCbKHX BIAKIAaAiB. 

YuliIbHeHHA KOJIeKTOpy MaCHBHOYLO NOK Jafly Ha MPHKiHWeBik cTagil Moro eKciyaTawil 
BUKJIMKaJ1O pO3yIWiJIBHeHHA HA3bKONOPHCTHX MICKOBUKIB CAapMAaTCbKOLO BIKY, AKi 3aJIHTaloTb 
Buje. Ha Halll NOMA, CaMe 3a PaXyHOK PO3YLIiJIbHeHHA WapiB HH3bKONOPHCTHX NiCKOBMKIB 
MpOAYKTHBHUX TOPH30HTIB NOKNaiB HiKHbOCapMaTCbKOoro BikKy BiAOyNOcA 30i1bUIeHHA 
3anaciB ra3y y WAX NoKagax. bivIbl Toro, PO3yWiJIbHeEHHA HHM3bKONOPHCTHX MiCKOBHKIB 
ropu30uty H/-10, aku 70 Toro He OyB NpOsyKTMBHUM, CJlyryBajlo IpH4YHHOW YTBOpeHHA 
HOBOrO ra30BOro NOKasy y WAX BepcTBax, JO AKMX, 3aBJAKH YTBOPeHH!I0 CIPHATAMBUX 
itbTpayiWHO-eMHiCHHX BJaCTMBOCTeHM, MirpyBaB a3 CTBOPIOIOuM NPOMMCOBi CKyM4eHHA. 
IIpHHuMnoBor BiAMIHHICTIO TaKoro MifxoAy € Te, WO HAeTbcA He TIpo «MmponyuwjeHuu 
ra30BHH Nokia», AK XapaKTepH3y1oTb NokKsag H/J-10 asropu pobotTu (Ye6an, Baaduxa, 
2007), a Tipo yTBOpeHHA HOBMX TeXHOreHHHX NOKasiB Ha 3aBepllasIbHi cTafii pospoOKU 
ra30BUX Ta ra30KOH/eHCaTHHX posOBHUL. 

TaKMM 4MHOM, PyAKiBcbKe ra30Be POAOBULe, 3aBAAKU CBOIM reonoriyHiit OyAOBi, MoKe 
CAyryBaTH 0O’EKTOM JIA OWiHKY YIWiJIbBHeEHHA TOBLMHY MpOMMCsIOBOrO KOeKTOpy TiciA 
BHJIYYeHHA La3y, MOpiBHO1O4NM Li Mpolecw 3 MpolecaMM yUiNbHeHHA Mopigz, ripcbKoro 
MacMBy Nica BAMMaHHA BYriJIbHOro MviacTa Ha BYyriJIbHUX POAOBULUax JjoHbacy. 

YujivibHeHHA MpOAYKTHBHOTO KOJeKTOpy 3a PaXyHOK CTHCHeEHHA MOKeE BiOyBaTHCA 
WWJIAXOM 3Me€HIIeCHHA NOpOBoro MpocTopy, AKMH 6yB 3aMHATMH ra30mM. ToOTO cKOpoyueHHA 
edeKTHBHHX Nop BiznoBifZae BUMMaHiM NOTYKHOCTI MWiacTa Ha BYTiJIbHHX POJOBUIUIax. 
Tloka3HHK Me, AKHM Ha BYTiJIbHUX POOBMIaxX XapakTepH3ye BUMMaHy MOTYXKHICTb 
BYTWVIbHOrO MviacTa, 3AMiHIOEMO Ha YMOBHY CyMapHy TOBLMHY epeKTHBHHX Op y KOJIeKTOpi 
(mn). MaKkcuMasibHa TOBUIMHa KapOOHaTHOrO KOsIeKTOpa cKJlagae hy = 190 M, nopucTicTb 
nigpaxyHkKosBa /]=6,8%, ra3soHacuyeHicth [ = 70% (Amaac.., 1998). YMoBHa cyMapHa 
TOBIUJMHa eeKTHBHKX Nop y KoeKTOpi (Mn) BA3SHAYAETHCA 3a POPMyvION: 


Mn= hc lIh-F. 


195 


MinGeolntegration XXI - 2021. Big Minepanorii i feornHosii go Teoximii, Ilerpo.sorii, feonorii ta Teodi3uKu: 
odyHAaMeHTaJIbHi Ta WpukKsagHi acneKTH XXI cToniTTA 


Jax po3paxyHKy Mn 3Ha4eHHA I] Ta I’ NoAaeMO B 4YaCTKaX OAMHULI, TOA Mn CTAHOBUTL 
9,04 m. 

Kopuctyouncb dopmMyo10 po3paxyHKy BifcTaHi, Ha AKy pO3BaHTaKYIOTbcA Bi, 
ripcbKoro THCKy BMillyroul MoposzM (mickKOBUKH Ta ameBposiTH), WO 3aATaloTb HaJl 
BYTIbHMM TlacToM Mica Horo BuUMMaHHA (/yKinoe ma in., 2016) Ta NoKa3HUKaMu k, = 0,9 
Ta Mn = 9,04 M, 6ys10 po3spaxoBaHo BiACcTaHb (hn) Bropy Bi, NOKpiBsi }OPCbKO-rebBeTCbKOrO 
ropu30nHty J-h, Ha AKy BIVIMHyJIO BUJIYYeHHA Tra3y 3 Wboro KapOOHaTHO-TepHreHHoro 
KOJIEKTODPY, AKa CTAHOBUTh 570 M. 

Tloka3Huk hn XapakTepu3ye iHTepBaJI, B AKOMY NOpOAM 3a3HaJIM PO3BAHTax*KeHHA Bil, 
BHUCHaKeHHA TaK 3BaHOro 6a30B0ro KOIeKTOpy, B AaHOMy BHNasKy ropu3o0uty J-h, wo 
CIIpHANIO MepexOfy HH3bKONOPHMCTHX BepcTB MiCKOBMKiB CapMaTCbKOrO BikKy JO KJlacy 
MIPOMUCJIOBUX KOJIeKTOpiB. TOOTO 4HM OMKYe PO3TaLllyBaHHA WapiB HH3bKONOpHcToro 
KOJIeKTOPa JO 6a30BOF0 TOPpH30HTY, THM OibIUOTO PO3yIiJIbBHeHHA BiH 3a3Hae. 

AKIO BBaxKaTH, WO ycaf{Ka KOJIeKTOpy ropH30HTy J-h Ha ran6uHi 1290 Mm nica 
BUJIVYeCHHA Fra3y YMOBHO AopiBHtoe 1, a Ha BiACcTaHi 570 M Bropy Big, Wiel rmMOuHU, TOOTO Ha 
ruM6uHi 720 M ii BIVIMB Ha pO3yWiJIbHeHHA Hopi, Aopisuroe 0, Toi KoedivjieHtTy BIIMBy Ha 
pO3yWiJIbHeHHA HM3bKONOpHCTHX WapiB NickoBHKiB (Ke) y noKpisni nokazis 
MpOAYKTHBHUX TOPH3O0HTIB Ha Pi3HMX TIMOMHaX 3aJIATaHHA MPOAYKTMBHUX NokKasiB Oyze 
MponopyitHyn ix BifcTaHi Bi, OCHOBHOrO (6a30B0r0) NoKaAy ropuso0Hty J-h. Koedinient Ke 
Aid PyAKiIBCbKOrO ra30B0ro POJOBMLa MO%KHA PO3paxyBaTH 3a TAKMM PiBHAHHAM: 


Ke = [H - (H1 - hn)]/ hn, 


ye H - rnvu6uua 3aJiAraHHA NOKpiBsi OKPeEMOro KOJIEKTOpa POAOBULIa, M; 
HA; - rnu6uua 3a1AraHHA NOKpiBJi OCHOBHOTO NpOAYKTUBHOrO FrOpH30HTYy poOOBULla, 


hn - iHTepBaI pO3BaHTaxKeHHA AA Ni poOsIeHUX MiCKOBHKIB, M. 

Pos3paxoBaHi 3HaYeHHA KOeQ@iviEHTY BIJIMBY Ha PO3YIiJIbHeEHHA HH3bKONOPHCTUX 
WapiB MiCKOBHKiB Y NMOKPiBJi NOKIaqiB MpOAYKTHBHHX TOPH30HTIB Ha PyAKiBCbKOMy 
ra30BOMy PpOAOBULi HaBeyeHi y Tabu 1. AHani3 OTpHMaHHHX JaHMX BKa3ye Ha 3araJIbHu 
BIVIMB Ha OOCArH NPHpocty 3aMaciB ra3y NOOKeHHA MpOAYKTHBHUX KOMeKTOPIB B pospisi. 
Cri, 3ayBaxKUTH, WO He MeHII 3Ha4yLly pOJlb y MpMpocrTi 3anaciB ra3y Ha 3aBeplllaJIbHiM 
cTayii po3poOKM posOBULa Bigirpae HaABHicTb NOTeHWIMHAX NpOAyYKTHBHUX KOJIeKTOPiB, 
AKi Ha cTafii WpoBeeHHA reosOropo3BiAYBaJIbHUX POOIT MaJIM HH3bKi 3HAYeHHA NOPHCTOCTI 
Ta MpOHMKHOcTi. 3a 3araNbHOHKO XapaKTePHCTUKOW MpOAYKTHBHUX MacTiB-KOJIeEKTOpiB 
HeoOOxiqHO BpaXOByBaTH ix KiJIbKiCTb, MOTYKHICTb, OCOOJIMBOCTI 3a/IsTaHHA, reomoriuHy 
HeOJHOPIAHICThb, MiHJIMBICTb BJIACTHBOCTEeH Ta JeAKi IHW reOsOriqHi WOKa3HUKH. 

Ta6smua 1. PospaxyHKoBi 3Ha4eHHA KOeOiLIEHTy BIVIMBY Ha PO3yIIiIbHeHHA 

NiCKOBHKIB y NOKpiBJi NOK1aAiB MpOAYKTHBHHMX rOpH30HTIB Ha PyAKIBCbKOMYy 























ra3s0BOMy posOBHIIi 
Ingekc Ir'an6nna IIpupict sanacis | Koeginient BnimMBy 
rOpH30HTy 3aJ1AraHHA razy, Ha po3ylWliJIbHeHHA 
nokpiBi noKaszy, MJIH. M3 Ke, 6/p 
M 
HA-4 740 154 0,04 
HA-5 813 215 0,16 
HA-7 896 242 0,31 
HA-8-9 990 0 0,47 
HA-10 1175 715 0,8 
J-h 1290 0 1,0 
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BucHOBKH. HasBeyeHi pe3yibTaTH AOCIiKeHb JAOBOAATb HaABHICTb- BIVIMBY 
BUJIVYeHHA Ta3y 3 NOKafy HaMNoTyxHiWoro ropu3o0HTy J-h Ha PopMyBaHHA BTOPHHHUX 
TeCXHOreHHHX KOJIEKTOPiB, OTPHMaHHA JOfaTKOBUX OO6cATIB ra3y 3 MNposyYKTHBHUX 
ropu30ntis HA-4, HA-5, HA-7 tra yrBopenua Hosoro (HJ-10), aku 3rogom Aony4uBca 0 
BUOOyTKy, NoKafy ra3y MPOMMCJIOBOrO 3HaYeHHA. 3ay4eHHA AOJaATKOBMX OOcATIB ra3y 
MOMKHAa MOACHUTH HafXOJPKeCHHAM Ta3y 3 HOBOYTBOpeHHX TeXHOreHHHX KOJICKTOPiB, LO 
cobopMysBayinca nig, Aiero reoMexaHi4HOro YMHHNUKa B Mpoleci TPuBasIOi po3poOKH POAOBULIa. 
@MopMyBaHHA TeXHOreHHHX KOIeKTOpiB BiAOyN0cA 3a paXyHOK YlliJIbBHeHHA OCHOBHOTO 
KOJIeKTOpa  OPCbKO-resIbBeTcbKoro Biky (J-h), fedopmayii mopofHoi Tosti ta 
PO3YWiJIbBHeEHHA HA3bKONOPHCTHX WapiB Nopigz, WO 3aNATatoTb BULe, POSBUTKYy Mpolecy 
TPilMHHOYTBOpeHHA”, 30iJIbIIeHHA NPOHMKHOCTI i NiABUWeHHA ix ra30BiAzyayi. 

3alponoHOBaHO HOBMK MeTOAMYHHA TiAXi WO BU3HAYeHHA TepCiMeKTHBHOCTI YMOB 
mepexoOAy HH3bKONOpHCTHX WapiB MiCKOBHKIB y KOJIeKTOpH, NpuAaTHi BAO MpoMHCcOBOTO 
BUObyTKy ra3y. 30KpeMa, 3alMpOMNOHOBaHO MOpAAOK po3spaxyHKiB TaKHX NOKa3HUKiB, AK 
YMOBHa CyMapHa TOBIUIJMHa edeKTHBHUX Op y KOeKTopi, iHTepBayl PpO3BaHTaKeHHA 
nigpoOseHux MiCKOBUKiB, Koeg@ivicHT BIVIMBy Ha PpO3YyUUliJIbHeHHA HU3bKOMOPHMCTUX 
NicKOBHKiB. Tak migxif, 3 YypaxyBaHHAM YreoMexaHi4HOrO 4AMHHHKa, BiJKpHBae 
NepcieKTHBy OTPHMaHHA AOMaATKOBUX MPOMMCJIOBMX MIPHMJIMBIB ra3sy Ha Mi3Hix cTafiAx 
po3poOKH ra30BHx Ta ra30KOHJeHCaTHMX PO/OBULI, WIAXOM HpOrHo3syBaHHA FeosOri4Hux 
YMOB YTBOPeHHA MOKpalljeHHX BTOPHHHUX dibTpaljiiHO-eMHICHUX | BJACTMBOCTEeH, 
CIPHATJIMBHX JIA POPMyBaHHA TeXHOreHHHX NOKaiB ra3y. 
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Our petrographic researches within the limits of a few districts of Donbas rotined 
evolutional character the transition of katagenesis and metagenesis. The contrast of 
border between them is strengthened by tectonic motions. Application of methods of 
stadial analysis of litology allows to reconstruct terms, a recurrence of transformations 
in siltages. 


MINERALOGY OF METAGENSIS 
Mametova L.F., Stefanko S.V. 


Bctym. [lpoyecu nepeTBopeHHA OcafOBHXx opi, 1X 3MiHa Bi, KaTareHe3y 40 Hepuiix 
cTagif MeTamopdi3mMy WikaBHJIM AK 3aKOpAOHHHX BYeHUxX - I. BinKsepa, A. Kym6ca, M. 
TaHxmroyllepa, TaK i BiTaH3HAHMX: AI’. Koccoscpxy, H.B. JiorsuHenxKa, I.B. Kapnosy ta 
OaraTboOx iHWMX HayKOBUiB. 3 MeTOIO 30epexKeHHA CHCTeMHOCTi TepMiHOOridHoro 
NO3HaYeHHA Pi3HHX cTagqi Mpowecy 3MiH B HayKOBMM OOir BBeAeHO NOHATTA MeTareHe3 
(Kypuso, 1979; Baccoeeuy ma in., 1983) AK HaCTyNHUK 3a KaTareHe30M eTall perioHaJIbHUX 
3MiH y Nopofax, TOOTO NoYaTOK MeTaMOp@iyHux MepeTBopenb. B aHrsioMoBHi NiTepatypi 
BIQNOBIMHAKOM MeTareHe3y € aHxXHMeTamopdisM. Jlocniz»KeHHA OCaJOBUX TOBL y pi3HHXx 
perioHax BHABHJIA NIeBHY 30Ha/IbHICTb TNepeTBOpeHb, iHTeCHCMBHICTb AKHX 3YMOBJIeHa 
3MiHO!O THCKy, TeMMepaTypH, TEKTOHIYHO! AKTMBHOCTI, ri pOAMHAaMi4HOrO perxkKuMy Ta iHWIHX 
4HMHHUKiB. MeTareHeTHYHi O3HAKM NOPOAM HabyBaloTb BHACIIAOK 3pOCTaHHA iHTeHCMBHOCTI 
MpoeciB, AKi BIJIMBalOTb Ha 3MiHYy CTPyKTypH Ta CKJlafy MiHepaJiB. 

AHasliz NonepesHix AOCII{>KeHb, POPMy1IOBaHHA TpoGsIeMM Ta aKTyaJIbHicTb fi 
BUpimienHa. Crafito MeTareHe3y pA AOCIIAHUKIB JiNUTb Ha ABa CTyMeHA: paHHil i Mi3sHiv 
(Kypuno, 1979; Anackypm, 2008), a jexki MpoOnoOHy!OTh BHOKPeMUTH Ha NOYaTOKOBUE 
(epeecoxa, 2004) i nporpecuBHuu MeTareHe3 30HH rIMOHHHHX po3viomisB (Jfepeecoxa, 2007). 
AjocniqHuKu MiHepanoriyHux 3MiH MUHys0rO cTonmitra (KoccoecoKka, 1962; /lo2zeuHenko, 
1968) 1ponoHyBasW MpoBOsAMTH MexKy MK MeTareHe30M i MeTaMopdi3MoM Ho OioTHTOBI 
izorpagi amiooniToBoi dayii abo nNosBi B CepHUMTO-xXJIOpUTOBIN acolialii mpeHita. B cBoro 
yepry 3aKOpAOHHi HayKOBUi enireHeTHUHi MepeTBOpeHHA BH3HAYaAIOTb Ha _  OCHOBi 
po3paxyHKy iHfeKcy Kbo6osepa (Merriman RJ. Peacor D.R, 1999) ak iHyuKaTopa 
BUOPAAKOBaHOCTI CTpyKTypH imity. MiHiMasIbHHM BMiCT CMeKTHTY B iiTi € TpPaHHYHHM 
3HaYeHHAM MixK 30HaMH 3eJIeEHOCaHWeBO! dawil i MerareHe3y. 

3a AaHumnu (Linemak, 2012) crynihb NepeTBOpeHHA BMicHux Nopig bobpuKiscbKoro 
pogosuia (JjoH6ac) BiqnoBigqae MeTareHe3y (iHfeKc KboOsiepa BKJafjaeTbcaA B iHTepBaJI 
0,282 - 0,452 A2). JocniqHuKu boOpukiBcbKoro POAOBULa CTBEPPKYIOTh, WO MeTAaCOMaTO3 
BigOyBca y ABa eTanmu (Hinbmak ma in., 2012). Ane CyMHiBHMM, Ha Hallly JyMKy, € ix BACHOBOK 
mpo fito MaTaMopQ@oreHHOro eTally CyliJIbHHM MpOHTOM, JIA AKOFO XapaKTepHa CylaOKa 
yKHa ciewiatizaliad pos4vHis. HacrynHi AocwisKeHHA pwermMx i cyciqHix TepuTopii 
AeTai3syBaH reoxiMidHi, TepMidHi Ta AMHaMi4Hi NapaMeTpH 3MiH. 

@MakTH4HHHK MaTepial Ta MeTO,OJOrTiA AOCTiIAKeHb. BukopucTaHo daKTHYHHu 
MaTepiaJI aBTOpiB 3 ypaxyBaHHAM Mpallb NonepeAHHKiB. OCHOBHHM MeTOJOM BH3Ha4eHHA 
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NOcTiareHeTHYHUX 3MiH OCaAOBUX Nopiyz, € MITOMOFO-cTafiasIbHUUM aHai3 3 MiHepasOro- 
neTporpadiv¥HuMu AOcTiAKeHHAMM ix NepeTBOpeHb. Y AOcMipKeHHAX aBTOpa (Zfepeecoxa, 
2007), MeTareHeTHYHHX O3HAK TepvreHHi Noposu Habynu BHacniq0K iHTeHCHBHUX 
TeEKTOHiYHUX PyxiB Ta MalOTb CBOi TeMMepaTypHi O3HaKU (Taba 1). Ao inquKaTopiB 
MeTareHe3y HalexKaTb MiHepaIM rpyW CMeKTHTIB, imiT (PeHriT), KaOMIHIT, MONbOBI WiInaTH, 
ylaMKoBuit OioTHT Ta iH. O3HaKaMWH TOYaTKY PaHHbOroO MeTareHe3y Ci, BBaxKAaTH Taki 
@i3uKoO-xXiMivHi 3MiHH, AKi 3YMOBJIIOIOTbh 3HHKHeEHHA 3MilllaHOWapyBaTHX YTBOpeHb 
(Byuunceka, 1999; Mamemoea, 2010) noasy ayTureHHoro MyckosiTy, mpeuity. IIpenir i 
yMneseir 3adikcoBaHi Ha iNAHKaX TeKTOHiYHO: aKTHBi3alii B acoliaii 3 
WiokTaesqpH4HuMU xoputTamu (Kypuno, 2010) cepex, By1KaHOreHHO-rpayBaKKOBKx BifMiH. 
3a BiJ[CyTHOCTi MarMaTH3My MeTareHeTH4Ha 30HAJIbHICTb MOKE MOACHIOBATHCb 
iHTe€HCHBHIWIMM MporpiBoM ocafoBux Topi, B 30Hi pO3NOMiB ILWAAXOM HaJXO/>KeHHA 
rIMOMHHO"LO Telia nifA 4ac inBepcii TeKTOHiYHUX pyxis. THM Maye WO FeAKHMU aBTOpaMU 
6y10 BCTAHOBJIEHO WO NepeTBOPeHHA OCafOBUX Nopif, 3pOcTa€ B 30HAX PO3JIOMiB i AOcarae 
cTyneHaA mi3Hboro MeTareHe3y (Jlepeecoka, 2007; Anackypm, 2008; Mamemoea, 2018). 
3BefeHa CxeMa 3MiHM acoliali i MOABH HOBUX MiHepawiB Bi, Mi3HbOTO KaTareHe3y JO 
nouaTKy MeTamMopdi3my Mae HaCTYNHUH BUIVIAL: 
- ni3Hif KaTareHe3 (a60 WeosiToBa pallid): FUKIT, MOMOHTHT, rigpocsrofa-1M, x1o0pur; 
— paHHift MeTareHe3 (MpeHiT- NyMneneiToBa): NpeHiT, nyMneseit, riqpocsuofza-2M, cepuunT, 
XJIOPHT; 
- mi3sHii MeTareHe3 (MymMneseiT-cTHbNHOMeaHOBa): MyCKOBiT-2M (deuriT), Maparonir, 
aJIbOiT, CTHJIBNHOMevIaH, XJIOPUT, HHKHA Mea CTIMKOcTI Peunrity 300-4002 C 4-5 Koap. 
Nofanmpuuu nepexiq fo 3eneHocnaHweBol dayii 3acBigquye noaBa enigoty. Wiofo 
acolialjii eMiQOT-MyCKOBIT- XJIOPHT-CTHJIbBNHOMeJIaH AYMKH HayKOBLiB PO3XOJATbCA, TOMY 
IIpONOHYETbCA BHAiIeHHA CaMOCTiMHO! cyOdaii «fo3eueHOCaHWeBoi» AK MOYATOK 
MeTamopdOi3my. 


Ta62nua 1. TepMidhi yMOBH NOcTceAMMeHTalinHHx 3MiH Nopis 


/jepesBcbKa LinbMak AnackypT 
2002 2012 2012 





Cragil 


MertareHe3 paHHiit 











MerareuHes ni3sHili 2702 3502 





OTpuMaHi pe3yj1bTaTH, ix o6roBopeHHa. IleTporpadiyHi cmocTrepexkKeHHA B 
nNicKOBMKax Bi, Mi3HbOro KaTareHe3y AO MeTareHe3y 3aCBiIQ4UHM 3MiHM MiHepasOri4Horo 
CKJlafy AK B yJIAMKOBOMY MaTepiawi, Tak i B WemMenrTi. IIpukjagqom boro € Bapiallil BMiCTy 
KBaplly 3 TeHAeCHUierO AO HOro 3MeHIIEHHA B Mi3HbOMY KaTareHesi — PHCyHOK 1. 
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Pucyuok 1. Bapiauii emicmy keapuy y nizHbomy Kamazene3i. 


BepTHKaJIbHa BiCb XapaKTepH3ye BMICT KBaplly y Noposi, ropH30HTaibHa MoKa3ye 
KiJIbKICTb NOCJIQOBHUX 3aMipiB B MpOfOBx pocTy Mi3Hboro KaTareHe3y. 

B 30Hi Ni3sHboro KaTareHesy Takox PiKCyeTbCA NOCTYNOBe 3MeHIMeHHA po3sMipis 3epeH 
yiaMKoBoro Matepiany, Horo KiubKocTi. 3’aBIAIOTbCA CeKpelifiHi YTBOpeHHA KBapuy B 
acouiauii 3 KanbuuTom. InTeHCcMBHicTh KapOoHaTu3alii 3pocTae B Te€KTOHIYHHX 30Hax i 
Mikpogedopmauiax MiHepaniB. BuHuKaloTbh KOpo3ifini - pucyHoK 2, iHKopnopalifHi - 
PUcyHOK 3, Ta KBapIMTOBUAHI CTpyKTyp4. CPI Alt 

















= 


PucyHok 2. Kopo3is yaamkie i yemenmy nickoeukie CepedHbozo Kap6oHy. 
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PucyHok 3. IHkKpnopayitiva cmpykmypa nickoeukie iz cridamu cmpec-kopo3ii: 6bbomMiecbkumu 
CMYHCKAMU i 3QpOdHCeEHHAM MikpocmuAosimie. 


3aMiljeHHA KaJIbIMTOM KBaplly, iHWIMX CHiKaTiB yaMKiB i WeMeHTy BKa3ye Ha 
MirpalifHi MpowecH B yMOBaxX Bapiallii THCKy TaKO%K MpW CKJlafKOyTBOpeHHi. PaHHili 
MeTareHe3 XapTepH3yeTbcA TpaHchopmalielo  rsiM“HucTux—MiHepasiB, 3pocTaHHAM 
BHOPAAKOBAaHOCTI CTpyKTypH iity B ni3HbOMy MeTareHe3si BiACyTHi riApocioAH, NepeBara 
HaylexKUTb cepuynty. IIporarom mporpecuBHoro MeTaMopdOi3mMy B IVIMHMCTIM ckKayoBiii 
BMiCHMX Nopig (aprimirax aseBpowiTax) yrBoproeTbca niput (Apioni rHi3ga Ta PpamOoign). 

BHCHOBKH. 3acTOCyBaHHA MeTOJIB NOPiBHAHHA Ta peTeJIbHOro aHali3y ITONOTII 3a 
7JAHMMH pi3HHXx aBTOpiB, a TAKOXK Mp AONOBHEHHI OCOOMCTHX NeTporpadiyHux AOCMIAKeHb, 
JO3BOJIHE PCEKOHCTPY!IOBaTH YMOBH, MOCJIAOBHICTb, WMKJiYHICTh MepeTBOpeHb B OCaJOBHX 
KOMIIJIeEKCax. 

TerporpadiyHi focnig#KeHHA B MeKax KiJIbKOX paHoHip JJoHOacy NoKa3aiu 
e€BOJIOWIMHHH xXapaKTep Mepexofy Mik KaTareHe30M i MeTareHe30M IO YiTKO MiKCyETbCA 
cKlafOBUMM Topi, MinepayiaMu. KOHTpacTHIiCTb rpaHHwi MixK HAMM HafjalOTb TeEKTOHIYHI 


pyxu. 
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TEHETHYHI OCOBJINBOCTI MOP®OVJIOTII BYTLIbHMX IVIACTIB JIBBIBCbKO- 
BOJIMHCbKOrO KAM’AHOBYILIbHOLO BACEHHY 


Mampodbati1o M.M. 
IHcmumym 2eosozii i zeoximii 20prouux konanuH HAH Yxpainu, /Ieeie, mmatrofaylo@gmail.com 


The peculiarities are cited as to the formation of the morphology of coal seams in the 
territory of the Lviv-Volyn Basin. Zonal change of their morphology, the main genetic 
criterion of which is the stability factor of accumulation conditions of organic matter of 
coal, was determined. Three types of morphologic-genetic zones were distinguished. 
Atectonic and tectonic types of splitting’s were determined. Obtained results acquire 
great significance for studying peculiarities of the structure, forming conditions and the 
comparative analysis of the coal-bearing formations and the improvement of the 
methods of morphological analysis of the coal seams. 


GENETIC PECULIARITIES OF THE MORPHOLOGY OF COAL SEAMS 
FROM THE LVIV-VOLYN COAL BASIN 


Matrofailo M M. 
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Bctyn. MopdosoridHuuit aHasi3 ByriJIbHUX M1acTiB € BaxKJIMBMM HallpAMOM y BYTiJIbHiM 
reoylorii, AKMM MOACHIOE MOXOAKeHHA, YTBOPeHHA CyYacHol dopmu i po3mMipiB ByrivIbHux 
liiacTis Ta 3MiHM ix NapaMetTpis i ABM (MOoTyxKHOcTi, MiHMBOCTI NOTyxKHOcTI, 6yfOBu, 
ypaKeHOCTi pO3MMBaMH i pO3LelMJIeHHAMM, KOHTypiB HY/IbOBO! i IPOMMCOBOI NOTYXKHOCTI 
ToWO) Ha nomi (Mampodatino, 2019). 3aranom MiHIMBICTb OKpeMMX MapaMeTpiB 
NpHposHUx TisI € O6’EKTHBHO!O i 3AKOHOMIPHO!O Ta He 3aJIeKUTh Bi, METOAIB OCI KeHHA, 
BH3HadaeThCA 3 MEBHO!O TOYHICTIO i Jae MOXKJIMBICTb JIMMWe HAOMU3UTHCb 0 NpHposHol. 

XapakKTepHO!lo reHeTHYHO!W OCOOJIMBICTIO BYFiJIbHMX TlacTiB € ix pO3UenmvieHHA, AKe 
nowMpeuo y pi3sHit Mipi y Bcix ByriwbHux OaceHHax i BAaCTMBe MaKe yciM ByriJIbHuM 
liiacTam. Ile aBuie NosArae y po3fimeHHi MiacTa ByrisJIA KOMNaKTHO! OyfOBU Ha ABi abo 
AeKiibKa BYriIbHHX MayoK BiZOKpeMJIeHHX MOPpOAHHMH MpolllapKaMUW, 3pOCcTaHHA 
NOTYKHOCTi AKHX OOYMOBJIICE 30iJIbIIEHHA MacliTaby po3sljenieHHA i 3araIbHOi TOBUIMHU 
myiacta. Y mirepaTypi We MHTaHHA BHCBITJeCHO AOCTATHbO IWMpOKO, OfHaK y JIbBIBCbKO- 
BomMucbkKomy Oacehui (JIBb) po3ijenseHHA ByribHUX WwiacTiB 6ysI0 OxapaKTepH30BaHO B 
onyOiKOBaHUX poboTtax JIMWWe OCTaHHiM uacom (Mampodatuo, 1999; Iynvza ma in., 1992). 

AHasliz NonepegHix AOCTiA»KeHb, MOPMyIIOBaHHA MpoG/1eMu, aKTyaJIbHicTb ii 
BHpimieHHA. PosileneHHA BYTiVIbHUX TacTiB OCIA KyBaNocb TreouoraMu OaraTbox 
6aceHHiB i y pi3HHx HallpaMax. 30KpeMa, WIMpoKo BiZomi npayi B.C. A6noKoBa (1952), T.A. 
IBaHoBa (1967), B.H. BomKosBa (1973), A.C. Tpoxonmueno (1977, 1979), B.B. Cepreepa (1976), 
M.®. Nomwugaesoi (1980), B.®. Wynpru (1981), T.A. Ary6’anya (1988) Ta 6araTo in. 

AleTantbHe BHBYeHHA MoOpdoviorii ByYyritbHUX TwWacTiB MOKa3asi0o, WO ABHUE 
posulenJIeHHA, AK OfHa 3 POPM reHeTHYHO! 3MiHH MOPMOCTPyKTypN BYTiJIbHUX TVIAcTiB, 
BCTaHOBJIeHO i y JIbBiBcbKO-BomMHCbKOMy OacelHi (Wyrvza ma in., 1992; Mampodatuo, 
1996, 1999, 2010a; Illyavza ma in, 1996 i in.). Bnepwie AA OacetiHy, 30KpeMa, Oyvia 
mpospefeHa THNi3ayiad posujenienHb [lipfeHHo-3axifHOoro pavOHy, BCTAHOBJIeEHO 30HAJIbHY 
3MiHy MOpOo\Jioril ByriJIbHAX TacTiB, TOJOBHAM TeHETHYHHM KpUTepieM AKOi € PakTOP 
CTaOiNbHOCTi YMOB HaKONMYeHHA OpraHi4HO! PeYOBHHN BYTIJVIA, B OCHOBi AKO! JIeKUTb 
posllenJIeHHA MWiacTiB ByriiA, Ta BU3HAYeHi AiarHOCTHYHI O3HAKU BUAiNeHUX MOpdovioro- 
reHeTH4uHHx 30H (Mampogatino, 1996, 1999). IIpore, Mopdosoro-reHeTu4Ha TuNi3aLia 
po3iljemenb, B AKiM BUZieHi aTeKTOHIYHI i TeKTOHIYHI THUMM, Oya MpoBeseHa Hello AaBHO 
(Mampodaitino, 2010a). 

AKTYaJIbHICTb MIpoBeJeHHX JOCIIKeHb NOJIAra€ y KOMIVIEKCHOMY BHBYeHHI MpoLecis 
iToreHe3y, OOrpyHTyBaHHi NPOMMCIOBOrO 3HaYeHHA, BH3HAYeHHI OCHOBHHX MapamerTpie i 
OKOHTypeHHi HeCIPHATMBUX JIA pO3pOOKH AiNAHOK PO3WenJieHA BYTiVIbHUX MWacTiB AVIA 
cTaOisIbHOoro HM eheKTHBHOrO BUAOOYBaHHA BYTiJA. 

@MakTH4HHK MaTepial Ta MeTOAOOrIiA AOCMI~KeHb. Jia BUBYCHHA PO3IIelJIeHb 
ByTiIbHux TiacTiB JIBB, MiHwMBocTi IxHboi OyfOBH B MpocTopi Ta B3aeMO3B’A3Ky 3 
oKpiBsiero i MiAOWIBOIO BAUKOPHCTaHO MOpQ@OCcTpyKTypHHH aHai3, NalteopeKOHCTpyKuil 
N€pBHHHO! MOTYXHOCTiI oOpraHiyHOi peYOBHHUH BYFiJIbHHuX TacTiB Ta Oe3BYyrisIbHUX 
BiAKafiB, AKi 3aMilljaloTb 1X NO MpOcTATaHH!O y 30Hi poO3ileleHb, MeETOAM KOpeJALil i 
KapTorpadiyHux nobyfzoB (KapTH Mopdoysioril ByrimbHux TiacTis) Toulo (Mampodatuo, 
2017, 2019). 

Aid BH3HaYeHHA TpMpoOAW TeKTOHiYHUX i aTeKTOHIYHUX PpoO3leMIeHb BYTiJIbHUx 
mmacTisn y JIBB 3acTocoByBaiMcd MeTOAMYHI cnocoOv, AKi [LpyHTyIOTbCH Ha 
TayleopeKOHCTpyKuil (3 ypaxyBaHHAM KoeQivieHTiB yuiIbHeHHA BizKagZiB) i NopiBHAHHI 
NOTYXHOCTeM BUXIAHO! OpraHidHO! PpeyOBHHA BYFiiA i NOPOAHAUX BiAKIAaAiB y CyWWIbHiN 
(koMnMakTHiM) 4YaCcTHHi ByriwbHoro Miacta i y 30Hi Horo po3sujenmeHHa. Alia nopig JIBB 
NpWHHATI HacTynHi KoedivieHTH CKOpOYeHHA NOTYXKHOCTI: NicKOBUKIB - 1,2; aneBpoiTiB - 
1,9; aprinziris - 2,34. CepefqHe 3Ha¥eHHA KoedivieHTta ycagKH NMOTyxXHOCTI BHXiqHO! 
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OpraHidHoOi peyOBUHH BYTi1A B pAAi Tap — K, pos3paxoBaHe M0 NacTax n7, Ng, Ng’, No OaceHHy, 
CTaHOBUTb 4,8 (Mampogatino, Kocmuk, 2006). 

OTpuMaHi pe3sy1bTaTH, ix O6roBopeHHA. BuKoHaHi MopdosoriyHi Oc KeHHA 
OCHOBHMX NpOMHMCJIOBMX BYTiJIbHUX MWiacTiB OaceHHy AO3BOIAIOTb 3POOMTH BUCHOBOK, LO 
BOHH XapaKTepH3ylOTbcA po3sijeleHHAM TOrO 4M iHWOro THNy i BiApi3HAIOTLCA 
IpOCTOpOBHM pO3TallyBaHHAM, @opMor1w B IvlaHi, MWIOWel NOWMpeHHA iIAHOK 
po3lljenmJieHHaA, HallpaMKoM i KoHOirypatieto ix rpaHuwi, TOBLIMHO!O i Oy JOBOr0 poslljenJIeHHx 
ByrVIbHMX NayoK TOMO. Y JIBB BcTaHOBJeHi ATEKTOHIYHI i TEKTOHIYHI THM po3sijelieHb Ta 
mpoBegseHa ix Mopdosoro-reHeTH4Ha Tuni3zauia (TabmuuAa 1) (Mampodatino, 2010a). 
3acTOCOBy!0O4H HaBeJeHy METOJMKY BCTAHOBJICHO, WO MepeBarKHa OiIbWiCTb pO3LensJIeHb 
BYTWIbHUX TwlacTiB OaceMHy YTBOpHJiacb BHacwigoK ii TeKTOHiWHuxX MpoLecis, «AKi 
OOYMOBJIIOBaJIM HepiBHOMipHe NporwvHaHHA TepuTopii ToppboHarpoMayKeHHA. 

Ta6snua 1. Mopdonoro-renHeTu4Ha THHi3allid poslyenieHb BYTiJIbHHX I1acrTiB 
(Mampogaiio, 2010a) 
O3HaKH po3ljemvleHHA ByriJIbBHUX THIM posijenJieHb 
NacTiB aTeKTOHIYHIi TeEKTOHIYHI 











PeKOHCTpyHOBaHa NOTYXKHICTb 
Hepo3iljeleHo! i posLyjemieHo! 


IIpu61u3HO OfHaKoBa 


3Ha4HO 36isIbilleHa B 
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4aCTHH BYTibHOrO MlacTa 











HoryxHicTb NoposzHOro Jjo 1,55 Alo 9,35 
polwapky B 30Hi po3iljenvieHHa, 

M 

['pafieHT po3mjenseHHa, M/KM 0,1-5,6 0,1-28,4 
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y 30Hi po3lenmJieHHA 
Koudirypauia mini 
po3ljenmvieHHA 

IInouja 30HV po3ljenJieHHa, KM2 





IlepeBaxKHO OBaJIbHi JIiniMHi XBYJIACTI 

















0,26-3,9 269-112,7 





3a dopmor i NoxofKeHHAM, BiANOBIZHO AO 3arabHO Bigomol kslacudikawii 
l.0. IBaHoBa (Heanoe, 1967), y ByrneHocHi dopmayii JIBb nepeBaxkHe NOWMpeHHA Mae 
6idypKalia WiacTip ByriwviA, AKa BJIaCTHBa MpHw6epexKHO-MopcbkKomy (npHbepexkHo- 
O6aceHHOBOMY) THNy ByrvieyTBOpeHHA. 

Posnogis BugiieHUx THNIB pose eHb BYFiJIbHUX MacTiB Ha TepHTopil bacewHy Mae 
30HaJIbHUH XapakTep (pucyHok) (Mampodatiao, 1999, 20106; Be3spyuxo, Mampodatino, 2015). 
B WeHTpaJIbHi i MIBHiNHO-CxiAHiIM 4uacTHHi JIBb, Aka po3TalloBaHa B Me?KaX TEKTOHIYHO 
MaCHBHO! 30BHiWHbO! OOacTi JIbBiBCbKOro Naeo30HcbKoro Npornuy (BosMHchKe, 3aby3bKe 
i MexupiyaHcbKe pooBulle), NepeBaxKalOTbh aTeCKTOHIYHI po3sijenienHa. Jia niBgeHHO- 
3axiqHOI “YaCTHHM OacelHy, AKa pO3TallOBaHa y BHYTpilIHi 30Hi Nporuuy (IlipgqeHHo- 
3axiJHUH ByrJIeHOCHHH pation — Tarsiscpke i JItoO6enbcbKe posoBulia), i KpaHHilt niBHi4dHO- 
3axiqHii (KopesbcbKa mviolja), AKi Biqpi3HAIOTbCA 3HAYHHM MpOABOM TeKTOHIYHMX pyxiB, 
OiIbII BlaCTHBi TeKTOHiYHI PO3LemieHHA BYTiIbHuX MiacTis. [panuyi MiK BuAIIeHHuMU 
30HaMM 30iratoTbca 3 Bes3-MusidTHHCbKOIO 30HOIO HacyBiB i BonogqumMup-BonMHCbKMM 
(MipHivHum) po3yiomom. Cui 3a3HayMTH, WO NOWMpeHHA TeHeETHYHUX THMIB PO3LelJIeHb 
TICHO NOB’A3aHe 3i CTPyKTYPHUMH OCOOJIMBOCTAMH TepuTopil JIBB. 
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BIJLOPYCb 
3ouu nepesaeu posiyennenua naacmie: | 
aTCKTOHINHHX, 2 — TCKTOHIYHHX; 3, 4—4acTHHH 
JIbBiscbKoro Maseo30iicbKoro Mpornny: 3 — 
30BHimHaA, 4 BHYyTpiwHsa; 5 KOHTyp 
i TIpOMHCHOBO! BYMICHOCHOCTI (a), TOWIMpeCHHA 
ae Fy KapOonoBHx BiKaiB (6); 6 — po3pHBHi 
‘ MV - > TeKTOMIMHI nopymlenHs; 7 — sByrinbui 
we 6 ponosuma i moni: I — Bonnuceke, Il — 
% © JlioGomns 3a6y3pKe, II] — Meaupiyaucpke, IV — 
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S 
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Van a 
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PucyHok 1. IlowupeHus mopqdosozo-zeHemu4unux munié po3swensenb ey2iNbHux naacmie Ha 
mepumopii JIBB (Mampodauao, 20106; Bespyuko, Mampogatino, 2015). 


Ha Teputopii JIBB ByriibHi NacTH yHaCJiAOK po3slijemJieHb MaloTb 30HAaJIbHY 3MiHy 1X 
mMopoovorii i BigpisHAIOTbCA MOPQHOsIOrO-reHeTH4HO! 30HAbHICTIO. 30HH | THNYy - MpocToi 
(mepeBaxKHO MpocToi, 6e3 NOpOAHUX MpowapKis) 6yyzoBu nviacta; Il Tuny - HeoAHOpiAHO! 
cklafHoi OyfoBu miacta; II] Tuny - posujenmjeHHA - 3Ha4dHOro 30iIbIIeHHA MOposAHOro 
mpowapky. ByritbHi MaiacTu BifApi3HAIOTbCA 3a KiNbKiCTIO BUAieHHX MOpdovioro- 
TeHeETHYHHX 30H, IXHbOIO TWIOWelO NOWMpeHHA, POPMO!H, PO3TalyBaHHAM y IViaHi, 
IIpocTaraHHAM Ta 3MiHaMH, AKi BiAOyJIMCA BHACJiOK PO3MMBIB TOMO. 

Y OimbuMM YacTHHi OaceHtHy NowMpeHi MOpdosoro-reHeTuHYHI 30H | i II Tunis - ye 
NOW i, Ha AKMX HaABHi WacTH MpocrToi i HeOsAHOpiIAHO! CKafHO! (HeposjeneHoi) 6y7oBH, 
UO YTBOPHJINCA 3a YMOB CTaOisIbHOrO HM NOpiBHAHO CTabibHOrO HarpOMaJPKeHHA OpraHiyHol 
peyosunH. Mopdovioro-reHeTuyHi 30H II] Tuny, aKi POpMyBayIHcA 3a HecTaOiJIbHUX YMOB 
HarpoMaypKeHHA PiToMacu, Mpuypoyeni, rosoBHo, Ao IliBgeHHO-3axiqHOro BYyryIeHOCHOrO 
pationy JIBB (nactu n7#, n7, n7®, ng? i no). Y HoBoBposMucbKomMy HW UepBouHorpaycbKomy 
BYIJIEMPpOMUCJIOBOMY paHoOHi posenseHi Taki WlacTHu: n7 — Ha BOJIMHCbKOMY pOJOBULi, N78 - 
Ha 3a6y3bKomy, ng - Ha MexkupidyaHcbKOMy, a BYFiJIbHUH MacT vo* - y MexKax KoBeJIbCbKol 
BYTJICHOCHO! MIOLi. 

BucHospkKu. Ha ocHoBi MpoBefeHoO! MasJIeOpeKOHCTpyKUil MepBHHHOI MOTYKHOCTI 
POCJIMHHO! MacHW BYTiJIbHUMX MacTiB i Oe3ByriJIbHUX BiAKNaiB, AKi 3aMilyIOTb ix y30B%K 
NIpOcTaAraHHA Y 30Hi poO3ileleHb, 3 ypaxyBaHHAM KoedgilieHTiB yWiIbHeHHA NMopiz, y 
JIbBiBcbKO-BoJIMHCbKomMy OaceHHi BUAieHi TEKTOHIYHI i aTeKTOHIYHI THM posilelJeHb. 
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BcTaHOBJIeHO 30HaJIbHy 3MiHyY Mopdovsorii OCHOBHHX NpOMUCJIOBUX WiacTiB BYTis4a, 
TOJIOBHAM YTeHeETHYHHM KpHTepiem AKOi € dakTOp cTabinbHOcTi YMOB HaKOMNMYeHHA 
OpraHi4dHoi peyoBuHH Byrizia. BugineHo Tp THM Mopdosoro-reHeTHYHHX 30H. 

3a PopMoto i MOxo/»KeHHAM Yy ByreHOCHiA MopMawil OacevHy NepeBarKHe NOWMpeHHA 
Mae OidypKallid ByriJIbHMX MviacTiB, AKa XapaKTePH3YETHCA PO3AiICHHAM CyliIbHOrO MacTa 
Ha WBi i Oimbue (ckagHa OidypKalia) nayku. Bunagku cKagHoi Oidypkauil, KomM M1acT 
po3lemsIOeTbcA Ha Tpv i Oisbiule ByrisIbHHX NayoK, NOWMpeHi MepeBarKHO B ITiBseHHO- 
3axiJHOMy paioni i Ha KoBesbcbkiit ByreHOCHiA NOW OaceHHy. 

BukslajeHuu MaTepiasI Mae 3HaYeHHA JJIA BCTAHOBJICHHA OCOOJIMBOCTeH OyOBH i YMOB 
YTBOpeHHA BYIIeHOCHMX BigzKafis JIBB i ixHboro NopiBHAHHA 3 iHIWMMHM THMOBAMU 
KapOOHOBHMMH BYTiJIbHHMUM OaceiHaMH Ta po3BUTKy MeTOAMKM MOpdosiorivHoro aHasi3y 
NOKMAaiB BYTiVIA. 
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JUTOJIOTTAHI TA PALTAJIBHI OCOBJIANBOCTI KIMEPHJ)K-TATOHCbKAX BIAKJIAAIB 
30BHIIUHbOI 30HH NMEPEAKAPIMATCbKOPLO MPOrHHy B ACIEKTI IX NOTEHIIMHOI 
HA®TOIrA30HOCHOCTI 


Mopo3 M.B. 
IHcmumym 2eosozii i zeoximii 20prouux KonanuH HAH Yxpainu, /Ieeie, martamgv69@gmail.com 


The main purpose of this work is styding of lithology features of sedimentary complex of 
Kimmeridgian-Tithonian age within Outher zone of the Carpathian Foredeep. Methods 
include lithofacial and mineralogy-petrographical analyses. For Kimmeridgian- 
Tithonian deposits the lithological sections were built, the lithological facies were singled 
out and its areal distribution was elucidated. Lithological maps of Kimmeridgian- 
Tithonian deposits of Outher zone of the Carpathian Foredeep were built. Lithology 
structure of sections of Kimmeridgian-Tithonian deposits has been determined. It is 
presented with variable interlayering of carbonate (limestone, dolomites, marlstones), 
sulphate (anhydrites) and terrigenous rocks (sandstones, siltstones, argillites).The types 
of sections of Kimmeridgian deposits has been distinguished: limestone, dolomite- 
marlstone-limestone, limestone-dolomite, anhydrite-dolomite, dolomite, anhydrite. For 
Tithonian strata there are: limestones everywhere, marlstones-limestones in the central 
part, and dolomites-limestones types of section in the south-eastern part; which are 
characterized by lateral zonality of distribution. Reef, backreef and lagoon lithofacies 
have been established as a part of Kimmeridgian deposits. For Tithonian deposits, in 
addition to the above, the lithofacies of tidal shallows of the shelf were singled out. 
Deposits of forereef and backreef lithofacies of Kimmeridgian-Tithonian age are 
considering to be promising in terms of oil and gas bearing. 


LITHOFACIES FEATURES OF KIMMERIDGIAN-TITHONIAN DEPOSITS OF OUTHER ZONE 
OF THE CARPATHIAN FOREDEEP IN THE ASPECT OF ITS POTENTIAL OIL AND GAS 
BEARING 


Moroz M. V. 


Bctyn. 3HauHa KiJIbKiCTb CBITOBMX MNoOKaqiB HapTH Ta Ta3y MOB’A3aHa 3 
KapOOHaTHHMU ji EBalOpHTOBUMM ToposaMu-KoeKTOpaMu. Ilepegycim we cTocyeTbca 
BePXHbOIPpCbKHX BiAKayiB EBponu, Cepexz3eMHOMop’s Ta buu3bKoro Cxony (ApKeny, 1961) 
Ta (Xa1nem, 1978). 

Ha TepuTopil YkpaiHv OocafoBi KOMIMVIeKCH FOPCbKOrO BikKy MpOCTe*KYIOTbCA Ha pi3HHX 
ru6uHax y IlepeakapnmatTcbKoMy tporuui Ta upwsierniw uacTuHi CxiqHo-EBponercpkKol 
naTpopMu. Y 3rafaHux BisKafaxX 30BHiWHbOY 30Hu IJlepeAKapnaTcbKoro mpornyy 
BIAKPpHTO 44 posOBULa ByrieBOAHiB. 3 HUX 42 ra30Bi Ta ra30KOHAeCHCATHI Ta MWe ABa 
HadTosi - Ha niBHiyHomy 3axomi — KoxaHiBcbKe, a Ha NiBseHHOoMy cxogi — JlonyuIHAHCbKe 
(Amaac, 1998). 

AHasliz NonepeAHix AOCIi7>KeHb, POPMy.1IOBAHHA TpoGsIeMM Ta aKTyaJIbHicTh fi 
Bupimenua. Y IlepeykapnaTcbKOMy IIporuvHi wopcbKi HallapyBaHHA BHABIeHi y 50- THX 
poKax MHHysioro cTopiy4a y pe3ybTaTi iHTeHCHBHMX MOLWYKOBO-po3BiAyBa/IbHUX pooiT Ha 
Hagoty Ta ra3. JlironoriuHi focniqKeHHA MpoOBOAWIMCh 3 MeTOIO BiAKPHTTA HOBUX Ta 
OKOHTyYpeHHA BiJOMHX POJOBML ByrvieBofHis. Y cklafi BepXHbOFOPCbKHX HalllapyBaHb 
3OBHiWHbO! 30HM IIepeyKapnatcbkoro mpornHy A.M. Cangzyep i III. Bopona (Canduep, 
Bopoua, 1955) y kKoMmmeKci BepxXHbOl lop 3HH3yY BBepxX BHOKpeMHIH: 1) AonomiTu i 


207 


MinGeolntegration XXI - 2021. Big Minepanorii i feorHosii go Teoximii, Ierpo.sorii, Peonorii ta Teodi3uKu: 
odyHAaMeHTaJIbHi Ta WpuksagqHi acneKTH XXI cToniTTA 


JOJOMiTH30BaHi BallHAKH; 2) AOMOMiTH30BaHi BalHAKM 3 aHrigpuTamu i Opexuii; 3) 
BallHAKH pi3Horo Tuny. YTpooik 

B.M. (Ympo6un, 1958) Bupi3HuB BepxHil Bi7 Ai, Wo 06’EHYBaB HWKHIBCbkKy i CTpOKaTy 
cBiTy. OcTaHHA CKJlaffeHa MepeliapyBaHHAM BallHAKIB, AOJIOMITIB, AHTIAPUTIB, MeprewiB i 
cTpokaTHx aprinitis. B.T Ayzy6, B.C. bypos, M.I. Byposa, I.b. BumtHakos (Bypoe u dp., 1983) 
yAOcKoHalMiu cTpaTurpadiyny cxemy B.M. Yrpodina y aKit Bigknagqu KiMepuyK- 
THTOHCbKOPO Biky y NiBJeHHO-CxiAHIM YacTUHi NporMuy BUuAieHi y paBa-pycbky (KiMepu yk) 
Ta HWKHIBCbKy (THTOH) cBiTH. A.M. Cangsep, A.II. Cenb, III. Bopona (Canduep ma in., 1963) 
3a JiTOMOTIYHAMM OCOOMBOCTAMH i dayHicTHYHOW XapaKTepHCTHKOW BiAKaqW BepXHbol 
}OpH NoAimMM Ha ABi TOBLWi: AOMOMITOBO-aHriApuToBy (KesoBeH) i BaNHAKOBYy (OKcHopsz- 
THTOH). Jia BuAiNeHux aApyciB cKNayeHi MiTONOro-daliiantbHi cxemu. Y KiMepuyyK- 
THTOHCbKOMYy OCaJ[OBOMy KOMIIIeKCi BHOKpeMJIeHO MisIKOBOJHO-KapOoHaTHi dail. I.b. 
BuwHaAKoB (OcadkoHakonszenue, 1985) Ha ocHoBi AITOMOTiMHUX AOCIIiKeHb NoObyAyBaB 
niTodauiatbHi cxeMW CBiT: PaBa-pycbKOl Ta OMapcbKOl (HW2KHA uacTHHa) (KiMepuyzK), 
HW KHIBCbKO!I Ta ONapCcbKOi (BepXHA YacTHHa) (THTOH). Ha Hux BiZobpaxeni rpynu iTodayil 
AA Topigz: 1) kKimepuy3bkKoro Biky - Nepegzpudosi, pudosi, 3apudosi i Aempecitiua (HWKHA 
yYacTHHa oOlapcbKol cBiTH); wmiTodayii oOuMpHOrO HaniBi3z0/bOoBaHOro Weibdy, je 
nepiogM4HO BHHMKaJIM yMOBH JiIaryH 4AM BHYTPiIHbOrO Webby (paBa-pycbKa cBiTa); 2) 
THTOHCbKOrO Biky — Tepeszpudosi, pudosi, 3apudosi—i—fenpeciiha (BepxHA—dacTuHa 
OMapcbKOi CBITH); KapOoHaTHi AiTOdaLii MiINKOBOAHOTO WeIbOy, WO MaloTb BiJIbHUH 3B’A30K 
3 BILAKPHTMM MOpeM (HYKHIBCbKa CBiTa). 

Ore, niTosloria Ta Payii BepXHbOIOpCbKHXx HalllapyBaHb AocwiKyBauca we y 50-80 
pokKax M¥MHysoro crTopiyya. Tomy icHyroyui smiTomoriuHi cxemuH A.M. Canysepa ta 
I.b. BuutHaKoOBa NOTpeOytoTb Nepersiayy Ta yAOCKOHaJIeHHA Ha OCHOBi MaTepialiB OypiHHA 
HOBHX CBep/VJIOBHH. BuBYeHHA OCOOMBOCTeM MiTONOriuHO! O6yAOBU ToBI, NpoBeseHHA 
noOyAOBU Ta 3icTaBJIeHHA poO3pi3iB 3rafaHux BiAKNafiB CIPHATUMYyTb AeTati3zayii MeBHUX 
NMTaHb CTpaTurpadiyHoro XapakTepy, 3 ACyYBaHHIO MpOCTOpOBO-BiKOBOrO MOLMWMpeHHA 
OcaJJOBMX KOMIVIeKCiB pi3sHoro CK/lafy Ta reHesucy. Le clyryBaTHMe reoOri4HOlO OCHOBO!O 
AA oOrpyHTOBaHiluoro IIporHo3y IIpPOCTOPOBO-BiKOBOrO NOWMpeHHA 
HaPTora3sonepcnueKTHBHUX OO'EKTIB, NOB A3AHMX HacaMMepef, 3 AOMOMITO-BallHAKOBAMU 
aKyMYyJIATHBHUMH TiviaMH. 

@MakTH4HNK MaTepial Ta MeTOAONOFIiA AOCMiAKeHb. Matepiasiom AVIA NpoBeseHHA 
AOCMiKeHb CJIyryBaIM 3pa3KH opi, 3 42 rawOOKHxX CBepAJIOBHH, WO po3KpHvIu 
BeEPXHbOFOpCcbKi  BiAKIaqW y MexKax 3OBHIMIHbO! 30HM IlepegkKapnaTcbKoro mporuHy. 3 
MeTO!O BCTAHOBJICHHA IIPOCTOPOBOrO pO3BUTKy 3rafaHux YTBOPeHh, poBefeue ix JeTaJIbHe 
MiHepasioro-leTporpagdiyne ocisKeHHA, WO AOMOBHIOBaJIOCA JaHHMU JiTOTeHeTHYHO! 
iHTepmpetayii pesymbtTaTis [C. Ha nigcrasBi wboro no6yfoBaHi po3spi3u HalllapyBaHb 
KiMe€pHOK-THTOHCbKOrO BiKyY. ABTOPOM [pOaHai3z0BaHi icHyfouli Ha aHHH ac 
NitodawiatbHi cxemuH A.M. Cananepa (Candnep, 1969) ta 1.6. BumwHakosa 
(Ocadkonakonaenue, 1985) i 3po6neHo cBoro AeTamizayito 3 eeMeHTaMH OioniToOdani AA 
OKpeMHX TVIOW, paHouy AOciAKeHb Ha OCHOBi MaTepiaiB OypiHHA HOBUX CBepfJVIOBHH Ta 
no6yfOBaHo AiTOMOriYHi KapTH KiMepHA3bKUX Ta THTOHCHKHX BiAKagZiB 30BHILIHbO! 30HU 
ITlepeyKapnatcbkoro npornuy y Bunmipi 1:200 000. 

OTpuMaHi pe3yjbTaTH, ix o6roBopeHHA. Y mexkax 30BHiWIHbO] 30H 
IlepeqKapnaTcbKoro NporHyy BepXHbO!npcbKi HalllapyBaHHA MepeKpHTi MOTYKHO!O TOBLJe!0 
KpeHMOBUX Ta HeOreHOBHX yTBOpeHb. BiqKNaqW KiMepHJPK-THTOHCbKOrO BikKy MOWMpeHi 
MalKe MOBCIOJHO 3a BAHATKOM BY3bKHX CMY Ha NiBHiYHOMY 3axO0fi Bi, pahouy M.HarayeBa 
40 M.KoMapHo, Ha MiBJeHHOMy cxofi Bi, pawoHy M.OTHHia Oo M.3ab0n0TiB UH Biz 
c.M.T.JIonyliHa 40 c.PanbKiB Ta KopgfoHy 3 Pymyniero. Ha nisyiy Big) CropowkuHelbkoro 
poO3JIOMy yYTBOpeHHA Ni3HbOIOpCbKOLO Biky BiACyTHi. 
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lOpcbKi BiAKIaqW 3a/IdralOoTb TpaHCrpecHBHO Ha pO3MUTIM MOBepxXHi Maeo3041. 
30KpeMa Ha _ mvioujax KagooHo, Boropogyanu-llapume, Cononellb HalllapyBaHHA 
Ni3HbOWOpcbKorO BiKy MepeKPHBalOTh YTBOPeHHA cepesHboro Mayieo30%0 (HMKHbOrO 
eBOHY)?, a Ha niowsi [puHiBka — HHKHbOrLO Maseo3010 (KemOpito i opsoOBuky). 

Bigkiaqu Kimepud3bkKozo0 Biky TpaHCrpeCHBHO HapOllylOTb po3pi3 oKcpopyACbKux 
HallapyBaHb 4A Hey3ro0/~KeHO 3a/AraloTb Ha Mopofax Maseo30Mcbkoro a60 
cepeHboropcbKoro (Oahoc-6aTcbKOro) Biky. 

Jlitobauii Onapcbkoro pudy npesctaBsieHi OpraHoreHHO-yJIaMKOBUMMU BallHAKaMH 3 
@opaminidepamu, KosieBuMU Ta a3HKafalicBHMH BOAOpOCTAMU Ta OiorepMHUMH 
BallHAKaMu. 3apudosi miTodauii cKnageHi rpyAKyBaTO-KOoNposiTOBUMH, KONposiTOBUMU 
BalHAKaMM Ta TpyfAKyBaTHMM BalHAKaMH 3 YepenalikKaMu Mesewunog, Popamividep 
Minioniq, Ta Aa3sukKafayieBux BOAOpOcTeH, APiOHO3rycTKOBUMU BallIHAKaMU 3 XapOBMMU 
Bofopoctamu. JlaryHHi siTodayii xapakTepM3y!lOTbcA MepelliapyBaHHAM {OJIOMITIB 3 
rIMHMCTMMH AONOMiTaMH 4M NepeliapyBaHHAM aHriApHTiB 3 FAIMHACTMMH aHriApuTaMu. 

PerpecuBHa cTagjid KapOoHaTHOrO WMKJy B CepegquHi KiMepuHA3bKOrO acy 3adiKcoBaHa 
y BHAA BAMHAKOBHX rpaBeliTiB Ta BANHAKOBMX rpaBeJiTO-NiCKOBHKIB. 

BigkKlaqu MUMOHCbKOZO Biky TpaHCrpeCHBHO MepeKPpHBalOTb YTBOPeHHA KiMepHpKy, 
a NOfeKyAW Hey3roOsPKeHO 3aJIAralOTb Ha Mopofjax CepeAHbOOpchbKoro Ta Masleo3oHNCcbKoro 
BIKy. 

Jlirodayii MpvniMBHO-BIAMJIMBHUX OOMIIMH Welbdy mpescTaBsieHi. ooITOBUMH, 
netiTOMOpmHHMH, YTpyAKyBaTHMM 3 Yepenalikamu dopaminidep, KonponiroBumu 
BallHAKaMM 3 CTyJIKAaMM YepenallokK Neseyunogs, racrponoy Ta 3 Komponitamu Favreina 
salevensis Parejas. Jliropayii OnapcbKoro pudy ckKjafeHi opraHOreHHO-yJIaMKOBYMH, 
OpraHOreHHO-NowiAZeTpHTOBUMU, OiorepMHHMH Ta ~~ MesiTOMOppHHMN _ BallHAKaMH. 
OpraHOreHHO-yaMKOBi BallHAKA MICTATb TifpoKopanM, KosieBi Ta asvKafaieBi 
BOopocTi, CTpOMaTONOpH, PeWITKH FOJIKOWKIpux, YepenaliKH racTponog, Popamivnidepu 
Minionigu, siTyoniqu, mcesgounkKiamMinv. 3apudosi siTodayii THTOHCbKOorO  BikKy 
XapaKTepH3yIOTbCA HaxBHICTIO Tpy/\KyBaTHXx, 3IyCTKOBHX, BOOpOCTeBO-rpyjKyBaTUx 
BaNHAKIB i3 Ja3HKJafayieBuMu BOsOpocTamMny Clypeina jurassica Favre, popamMividepoBo- 
TpyAKyBaTux Ta dopamibidepoBo-3rycTKOBUux BiAMiH Nopigz. OpraHoreHHOo-yslaMKoBi 
BalNHAKH 3apHdoBuXx MiTOMali CKafjaloTbcA 3 peUITOK KOAIEBUX, Aa3suKNaawieBux, a 
nosekyAu HM OarpAHHx BosOpoctend i Kopasis. JlaryHHi riTodaii mpeAcTaBseHi rIMHUCTHMU 
aHriApUuTaMy, AOJIOMiTaMH, AOJOMiTaMH BallHAKOBUMMHA Ta MepreJiAMH. 

BepxHa YacTHHa THTOHCbKOrO Apycy MOBCHOAHO po3sMuTa. PerpecHBHa cTajiA 
OcaJOBOrO WlebOOBOrO KapOOHATHOLO WKY y Ni3HbOMy THTOHI NposABWIMCA HaABHICTIO 
OoNiTOBUX BallHAKiB Ha MPHMIMBHO-BiAMJIMBHUX OOMisMHAX Welbda, NetiTOMOpdHUx 
BallHAKiB Ha COJIAHUX PiBHHHax (ceOxax) Ta NOABOW JIOKaIbHUX OiorepMiB y NiBAeHHO- 
cxiHit YacTHHi 3OBHIWHbO! 30HH IIepeskapnatcbKoro nporuny (Yuscon, 1980). 

3araJIbHOBIJOMO, LO pesepByapoM JIA YTPHMaHHA BYTVIeBOAHIB MOMKYTb OYTH MOpcbKi 
KapOoHaTHi YTBOpeHHA AO AKUMX HaslexKaTb AaBHi pudosi cnopygsu i upuserni Ao Hux 
nepeszpudosi Ta 3sapudosi BigKnagu (Kapnenuyk ma in., 2006). Y patioui AocnisKeHb pugosi 
cnopy4u cli, O4iKyBaTH Ha MiZHATOMY KpHi CyJOBOBMLIHAHCbKOrO poO3JIOMy, OCKiJIbKU 
pudosi daii moKani3yloTbcCA BUKJIIOUHO y CMy3i MaKCHMaJIbHO MifHATHX O0KiB. 3a 
HaABHOCTi KOJIeKTOpa i CIIPHATJIMBUX CTPYKTYPHHMX YMOB, CKYIYeHHA BYTJIeEBOAHIB MOKHA 
MIIpOrHo3yBaTH y Tepespudosux i 3apHdosux BiAKNayax. IIpo ue cBigqyaTb BxKe BiIAKPUTI 
pOJOBUIa, NOB’A3aHi 3 3APHMOOBUMH BiAKNayaMu (fo npuksiapy, KoxaHiscbke, PyA{KiBcbkKe Ta 
JlonymHancbKe). JocrtigKeHHA NOKa3aJIu, WO KapOoHaTHi Nopogyu nepeszpudosoi dawii Ha 
noujax Huksosuyi, Kaposina, Spywis, Opxopuyi Tex HacuyeHi ByrieBosHAMU (KapneHuyK 
ma in., 2006). Y nipgjeHHo-cxigzHilt (niqHacyBHi) YacTHHi MporMvHy MporHo3syeTbcA PO3BUTOK 
JOKaJIBHUX PHOOBHX Tid, WO NoB’A3aHi 3 KoBasipcbKuM i KociBcbKHM po3JIOMaMH y Me?Kax 
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Bickiscbkoi Ta CeriBcbKoi mom, (3a MaTepiantamMu wsiToreHeTHYHO! inTepmpeTawil 
pesybtTatis IC ta naneoeKo0ri4HHMH YHHHUKamMh) (Taepunuwun, pao, 1996). 

BucHosku: Jliironoriada cTpyKTypa po3pi3iB BepXHbOIOpCcbKHx  (KiMepHyK- 
THTOHCbKHX) BigkKagiB MpesAcTaBseHa HepiBHOMipHHM MepellapyBaHHAM KapOOHaTHHX 
(BanHAKH, AONOMITH, Meprewsi), cybdaTHUX (aHTiqpuTH) Ta TepureHHux Nopig (nickoBuKH, 
ayleBpowiTH, aprinitu). BuokpemMsieHo THM po3spi3y KiMepHA3bKUX BiAKafiB: BaMHAKOBUH, 
JJOJIOMITO-MepreJIbHO-BallHAKOBHH,  BallHAKOBO-JOJIOMITOBHMH,  aHriPHTO-AOOMITOBUH, 
AOJIOMITOBMH, aHriqpuToBun. id THTOHCbKMX HalllapyBaHb BUpi3HeHO: MOBCIOAHO 
BallHAKOBUH, y WeHTpaJIbHi YaCTUHi MepreJIbHO-BallHAKOBUI, a y MiBACHHO-CXiAHIM YaCTHHI 
- {ONOMITOBO-BalHAKOBHA THMM pospi3y; AKi XapaKTepH3y!OTbCA JlaTepaJIbHOIO 
30HAJIBHICTHO NOWMpeHHA. 

Y ckaagi KiMepuA3bKux BiAKafiB BCTaHOBIeHO pudosi, 3apHdosi Ta JlaryHHi 
nirodanil. Aya BigqkiagqiB THTOHY, OKpiM Bue 3rafaHHx, BHOKpemMseHo wsiTodawil 
NPHTJIMBHO-BIANAMBHUX OOMiIMH Wesmbdy (Mopos, 2012). 

TlepcneKTHBHHHMU y  HadTora30HOCHOMy' BifHOWeHHi BBa%Ka€MO  BiAKNaqu 
nepeszpudosnx i sapuposux AiTodayit KiMepHAK-THTOHCHKOLO Biky. 
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FEOXIMIGHA CHEWM@IKA TIPOMUCJIOBHX BIAXOAIB COJIBOBUX XJIOPATOPIB 
3AIIOPISbKOTO THTAHO-MAIFHIEBOrO KOMBIHATY 


Iempoea J.0.,1 Yepuienko H.M.,2 Beneeyee P.A.1 


1Y «Iucmumym 2eoximii HaekoNUuWwHbozo cepedoeuiya HAH Yxpainu», 
Kuie, diamant775@ukr.net 
2YxpaiHcbkuu iHHoeayitiHuu yeHmp «I eoc XXI cmopiuys», 
Kuie, nataly.kiev@ukr.net 


The performed works showed that the spent wastes of chloride melt of salt chlorinators of 
Zaporizhia Titanium-Magnesium Combine (ZTMC) according to X-ray and spectral 
analysis have high concentrations of some metals and rare earth elements, namely: Nb, 
Rb, Y, Zr, Cu, Mo. 

In the lying waste of salt chlorinator in comparison with fresh waste, the content of Nb 
increases by 1 order and the order of Rb decreases by 1 order of magnitude. 

During storage of industrial waste the content of Y Nb, Rb, Y, Zr, Cu, Mo., Zr did not 
change. 

The presence of high concentrations of Nb, Rb, Y, Zr,-Cu, Mo-indicates_that they canbe 
used as an alternative raw material for these elements. 


GEOCHEMICAL SPECIFICITY OF INDUSTRIAL WASTE-OF SAET CHLORATORS OF 
ZAPOROZHYE TITANIUM & MAGNESIUM COMBINE 


Petrova L.A., Cherniyenko N.M., Belevtsev R.Y. 


Bcryn. Po6boTta 4uicnieHHHxX MpOMHMCNOBUX MiANpHEMCTB, WO BUKOpHCTOByBaIN i 
BUKOPHTOBYIOTb HeAOCKOHai PeCypCOEMKi TeXHOVJIOTil, B YKpaiHi IpH3Be/la JO HAKOMMYeHHA 
mpwiu3sHo 23-25 MApy.T NpoMucoBux BizXoziB Ha Towi moHag 160 Tuc. reKkTapiB 
(Kpanuea, 2006). Cepex, Hux i Ti, WO BMiLyIoTb KOJIbOpoBi MeTasIM Ta pifKO3eMe/IbHi 
eneMeHTH. 3mina dizuko-xXimi4uHux napamempie y cucmemi mexHoNoziuHe cepedoeuye — 
2inepzeHHe cepedoeuwe npuzeodumb Oo nocmitiHoz0 4u 4acmKOeOz0 PyUHyeAHHA XIMi4HUX 
cnoAyK ma mMivepaaié, AKi nompanuAUu 3 MexHOMOZIUHOZO Npoyuecy HA 3EMHY NOBEPXHW. 
Buacaigqok rimepreHHux reoximMi4HHx MporeciB BiqOyBae€TbCH BUBINbHeEHHA MeTasiB i3 
CnoJIyK 4M MiHepaJiB BiABaJIbHUX Ta WIaMOBMX Nopiz, 3 NOAaJIbUIMM 1X pO3cilOBaHHAM 4M 
aKyMyJIAWierO B IPOMUCJIOBMX BiAXO/\ax Ta Ha reoxiMi4HUx Gap’epax. 

HadBHicCTbh y MpOMHCAOBUX BifxXOAaX KOJILOPOBMX MeTaJiB Ta piqKO3eMe/JIbHUX 
eJIEMeHTiB, iHOfi B OJIM3bKOpyHUX KOHIWeHTpalliax, CNOHyKae 1X BHBYCHHA He TiJIbKU 3 
NOMiagy IXHbOro BIVIMBy Ha HaBKOJIMUIHE cepefOBUe, alle i AK ix MOBesIHKH B 
TeXHOreHHOMYy CepeAOBHMLi Ta aJIbTepHaTMBHOrO ApKepea MeTaiB i piAKO3eMeJIBHUX 
€JIEMEHTIB AVIA MPOMUCJOBOCTI Ta AIA HAHOTeXHOJIOTIN. 

AHasliz NonepegHix JOcCTia»KeHb, MOPMyINOBaHHA WpoGseMu, aKTyaJIbHicTb ii 
Bupiwienna. IIpomucaosi BigxoAu 3anopi3zbKoro THTaHO-MarHieBoro KOMOiHaTy (3TMK) B 
OCHOBHOMYy JOCiJpKyBaJIMCH Ha HaABHICTb B HAMX TOKCHYHMX eJIeEMeHTIB 3 NMOTVIAay 
e€KOJIOFiYHO! GesneKH IHCTHTYTOM «TUTaHy» M. 3anopioKa. 

BuBueHHA XiMiMHOrO Ta peYOBHHHOrO CKJlafy eAKUX MPOMMCOBHX BiAXOIB 
npoBgawsoca INcTuTyTOM reonoridHux HayK HAH Yxpainu B 2000-x pokax (Taneybkutl ma in., 
2004; Taneyoxuti, Ilempoea, 2005). 

TaKox Bi lpalbOBaHHH poO3iaB COJIbOBOrTO XMOpaTOpa AOC *KYBaBCA, AK CHPOBMHa 
AJA padibyBaHHA MarHiesBoro cnaBy (Wanomiee ma in., 2008). 
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MiHepasIbHuu Ta XiMiNHHM CTaH MPOMHCOBMX BiAXOAiB, B OCHOBHOMY, HecTaOibHuH i 
Bapito€e B Uaci B 3ale*KHOCTI Bi, 3MiHM TeXHOJIOri4HOro Mpowecy Ta reoximidHoi OOcTaHOBKH, 
B AKiM 30epiraroTbca Bigxogyu. HaABHicTb B HHX KOJIbOpOBHX MeTaiB Ta piKO3eMeIbHUX 
eJIEMeHTIB MOKe OYTH AOMATKOBUM APKepesIOM ix HafXOAMKeHHA AIA MpOMUCIOBOCTI Ta 
HaHOTeXHOJOTriil. 

OmHiero 3 MpoOmeM BHBYeCHHA MPOMMCJIOBUX Bi_xXOAiB € HeOAHOpiAHicTb ix 
peuyOBHHHOrO Ta MiHepaJIbHOrTO CKJlafly, HOBOYTBOpeHHA Ha MOCTTeXHOJOriYHiM cTasil 
30epexKeHHA TNPOMUCJIOBUX BiAXxOiB y rinepreHHoMy cepeAOBULIi, poboTa AeAKo!O Mipolo 
AO3BOAE MpOaHai3yBaTH CTaH BJleKaJIMX BIAXOAIB BiIAMpallbOBaHOro po3slviaBy CObOBOrO 
xJlOpaTOpa 3a MiKpOevIeMeHTHMM CKJIafOM NOpiBHATH ix 3i CBiXKHMM BifZXOAaMU, Ta 
OTPHMaTH AMHaMiky BMICTY JeCAKHX MiKpOeJIEMeHTIB y 4aCci. 

@MakTH4HHK MaTepias Ta MeTOAOJIOFIA AOC AVKeHb. OCHOBO! JIA BABYeHHA OyJIM 
NpoMucsoBi Bigzxogu S3anopi3zbKoro TMK, a came BuJlexKasli BiZXO4M BiAMpal{boBaHoro 
posnjaBy COMbOBOrO xOpaTopa (xIOpHAHuH po3liaB) AIA BHMBYeHHA xiMi4HOrO, 
peyOBHHHOTO cKlafqy Ta. MepcieKTHBH iX MOBTOPpHOrO BHKOPHCTaHHA, AK 
pecypconepcneKTHBHMX Ha MeTaJIn. 

Onpo6OyBaHHA MpoBosMsocA NO npodiAM 3aKNafeCHHM BxXpeCT TpaHUleH CXOBUIa 
BleKaIAX MPOMMCIOBUX BiAXosiB 3 iHTepBantom 100M Ta KpoKoM ompo6yBaHHaA 35 M. 
BigOupasuca pxfoBi Npobu AIA BUBYCHHA PCYOBHHHOLO CKiaAy MPOMUCOBUX BiAXOAIB-Ha 
BMICT XiMi4HHX eJIEMeHTIB Ta MiHepaJIbHHH CKJIaJy. 

Pagosi npo6u BizOupanuca 3 KOTyW riM6uHor (B cepesHbomy) 0,7 M. Croci6 Biz6opy 
- ToveHHH. Bara npoou - 1-1,5 Kr. JofaTKoBo Oyu 3aKNayeHi Wypdu rinb6uHo1w 0 3-x 
MeTDPiB 3 BiLA60poMm 6opo30Bux poo 3 iHTepBasioMm 0,2 - 1M. 

Jla6opatTopHi aHanli3H mpoposumuca B LleHTpanbHif sabopaTopii Ka3zeHHoro 
nigmpvemcrtsBa «KipoBreosioria» Ha: 

— HaniBKiIbKICHHH CheKTpaJIbHuu aHai3 Ha 47 xiMi4HUX eleMeHTIB (90 mpo6) 

— KiIbKICHHH PeCHTreHO-cNeKTpaJIbHHH aHali3 Ha 18 xiMi4HUx eneMeHTIB (25 mpo6) 

- CMikKaTHHH aHasi3 Ha 18 ximMi4HMx CnosyK (7 pod) 

— MiHepasloriqHui 

OTpuMaHi pe3yIbTaTH, ix o6roBopeHHaA. Cepeys, NpoMucoBuX BigxosiB 3TMK 95% 
CKJafjaloTb BiAMpal|boOBaHi BIAXOAM XJIOPHAHOLO pO3IiaBy COJIbOBHX XJIOpaTOpiB i MyJIbIM 
rinoxsoparTopis. BiqBabHi BiAXOAM MaioTb rIMHUCTONOAIOHY CTpyKTypy, iHofi OOBOAHeHY 3 
XJIOPHAHUM BUNapyBaHHaM. B riMHMCTONOAIOHUX NPOMMCOBUX BiAMpal|bOBaHMXx BiAXOfax 
XJIOPHAHOrO WwiaBy TaKox inosi 3ycTpivaloTbcA THTAHOBI OOKOTULMI Ta OOJIOMKH KpeMHilo. 

TIpomucnopi Bigxoqu xiopuyAHOoro 8 WiaBy 30arayeHi THTAHOBMILyIouHM 
KOMIOHEHTaMH 3 JOMiLUKaMM pyTHJy fo 20%, B He3Ha4Hi KiJIbKOCTI MPHCyTHi BIOCIMT, 
riqpoKcHAN 3asi3a, MapTUT, aHaTa3, rpaHaT, amido, OioTHT, KapOoHnaT, x10puTH. Cepey 
pyTusly 3adikcoBaHHu pi3sHoBUy imbMeHOpyTHJy, B AKOMY 3a JAHHMM MiKpOcieKTpaJIbHOro 
Jia3epHoro aHani3zy BcTaHOBeHuH Nb yo 0,04%, Zr wo 0,03-4%, a Tako cnocTepiraeTbca 
30araueHHA B THTaHOBOMy Wali Nb 40 3%, Sc yo 0,006%. Sc KonWeHTpyeTEca y Ppakuiil, B 
OCHOBHOMY, CKJlafeHiit 3 OiOTUTY, aMMiOoy Ta imbMeHOpyTUy. 

3a faHuMu sabopatopii 3TMK Bigzxogu BignpallboBaHoro po3mlaBy COJIbOBOrO 
xlopaTopy 36arayeui Big, 2,5 fo 60% conamu xOpy, Fesaranue CTAHOBUTb 9 - 12, 5%, 3a 
AaHAMM peHreHO-cNeKTpasIbHOrO aHawi3y Ta CNeKTpaIbHOrO HalliBKibKICHOrO aHawli3y 
(WleHTpaibHo! mabopatopii Ka3seHHoro nignpvemctsBa «KipoBreosoria») BOHM MalOTb 
BUCOKiKOHWeHTpalLil Nb, Rb, Y, Zr, Cu, Mo, Sc, V (Taos 1). 

Aix MOpiBHAHHA XiMi4HOrO i MiHepaJIbHOTO CKJIafy CBIKHX i BAeKAHAX BIAXOAIB 
BiANpal|bOBaHOro poO3iaBy CObOBOrO x10paTopy Oyu BiziOpaHi npoou B exy 3TMK. 

IIpo6u BignpaljboBaHoro po3sisaBy BAUPOOHUUTBa ryOuaToro THTaHy BiziOpaHi B Wexy 
3anopi3bKoro THTaHO-MarHie€BOro KOMOiHaTy 3a JAaHHMH MiHepasoriyHoro aHasli3y MalOTb 
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HaCTYNHUH CKJaf: riqpoKCHAN 3ani3za, KapOoHaT, B HeBeJINKi KiMbKOCTI —- MarHeTHT, NipuT, 
cuiManiT, rpaHaT, 6ioTHT, aMMiO0, KBapl Ta imbMeHOpyTH. 
Ta62uua 1. BucoKi KoHWeHTpalil MeTaJ1iB Ta piJKO3eMeJIbHHX eCJIEMEHTIB Y 
IIpOMHCJIOBHX BiAXO/ax BiAMpalbOBaHOro WiaBy COJbOBOrO XJOpaTOpy Ta IyJIbIM 
rinoxOpuTHo! 3TMK 
































BasoBui BMicT B % 
Nen/ Metasin 3a pe3ybTaTaMH | 3a pe3yJIbTaTaMu 
Ta TR peHreHo- cCileKTpaJIbHOro 
clleKTpaJIbHOro HanlliBKiIbKiCHOTo 
aHasli3y aHasli3y 
1 Nb 0,11 
Z Rb 0,0033 
3 Y 0,0030 
4 Zr 0,16 
5 Cu 3,7 
6 Mo 0,0012 
7 SC 0,0013 
8 V 0,05 




















3a JaHHMU 3a pe3yIbTATIB PeHTeHO-CieKTpaJIbHOrO aHai3y Ta CMeKTpaJIbHOrO 
HanliBKiJIbKicHOro aHasli3y BOHH MalOTb BHCOKHH BnicT Nb, Rb, Y, Zr, Yb, Mn, Sc, Cr, Se, Ta, W 
(Taobmuua 2). 
Ta62nua 2. BucoKi KOHWeHTpallil MeTaJIiB Ta piqKO3eMeJIbHHX eJIEMEHTIB Y 
pellTKax Bi NpaljbOBaHOro WiaBy BAPOGHUMUTBa ry6uaToro THTAaHy BiziGpaHoro B Lexy 
3alopi3bKoro THTAHO-MarHieBoro KOMOiHaTy 









































BaJIOBHi BMicT B % 
Nen/n MetTa1u 3a pe3y/IbTaTaMH | 3a pe3y/1bTaTaMH 
Ta TR peHreHo- clleKTpaJIbHOro 
cileKTpaJIbHOro HanlliBKiJIbKiCHOro 
aHasli3y aHasli3y 
1 Nb 0,0160 
2 Rb 0,0122 
3 Y 0,007 
4 ZY 0,29 
5 Yb 0,005 
6 Mn 3 
‘i SC 0,018 0,005 
8 Cr 0,28 
Se 0,0002 
Ta 0,0004 
W 0,001 




















BucHoBKu. B pe3y1bTaTi IpoBeeHOro AOCMiKeEHHA BCTAHOBJICHO, LO: 

1. Y Breaux BiAxXOfax CONbOBOFO XJOpaTOpy B NOPiBHAHHI 3i CBLUKHMH BiAxXOAaMH Ha 
1 nopsfoK 30imbulyeTbca BMicT Nb i Ha 1 nNopsgoK 3MeHuIyeTbca BMicT Rb. Bnict Y, Zr He 
3MiHMBCA 3a 4ac 36epexKeHHA MPOMUCIOBHX BiAXO/iB. 

2. B pesybTaTi MpoBeseHoro AOCIIAKeHHA BCTAHOBJeEHO, WO BiAMpallbOBaHi BiAXOAU 
XJIOPHAHOFO po3siviaBy COJIbOBUX xXMOpaTOpiB 3anopi3bKOrO THTAHO-MarHieBOro KOMOiHaTYy 
(3TMK) MatoTb BUCOKi KOHLeHTpaliii AeAKUX MeTaJiB Ta pi7KOZ3eMeJIbHUX eJIEMEHTIB, a CaMe: 
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Nb, Rb, Y, Zr, Cu, Mo, wo poOutTb ix NepcneKTHBHMMM, AK BTOPHHHY CHpoBHHy Ha /aHi 
MeTaJIH. 
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aria paegcmcer ae MarHveBoro civiaBa. PeoKuM AOcTynly 
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MIHEPAJIBHMM CKJIAJ, TA MOCTCEAMMEHTAIINAHI NEPETBOPEHHA KAJIIOCbKHX 
BEPCTB BOJIMHO-NOALIbCbKO! MVIMTH-3A AHMMH PEHTFEH- 
AM®PAKTOMETPHYUHOTO AHAJII3BY 


Apemuyk A.B., Paokoeeyb HA, Koamyu 10.B. 


IHcmumym 2eo/ozii i 2eoximii 2oprouux KonanuH HAH Yxpainu, 
/Iveie, slava.yaremchuk@gmail.com, radkov_n@ukr.net 


This study represents the results of granulometric and XRD investigations of the Kalus 
Beds. Organic-rich Kalus strata are made up of clay-rich siltstones in which quartz (38- 
66%) and mica (8-19%) essentially prevail over the clay minerals. They also contain a 
significant amount of feldspar (4-11%) and chlorite (3-12%). It was established that the 
clay fraction is represented by illite, chlorite, kaolinite and smectite-illite. Mixed-layered 
clay minerals are distributed at depths of up to 150 m. Kaolinite occurs in a wider range 
of depths, but below 3800 m clay minerals are represented exclusively by chlorite and 
illite. Such a proportion of minerals in the rocks as well as the quartz grain size indicate 
their high brittleness, and consequently, the possibility of the eventual efficient hydraulic 
fracturing within these strata. Based on X-ray study of the mineral composition of clays of 
the Ediacaran Kalus beds, our studies showed that in the direction of dipping of the 
Eastern European platform these rocks underwent significant post-sedimentatary 
transformations, in contrast to sediments distributed along the Ukrainian Shield. 


MINERAL COMPOSITION AND POST-SEDIMENTARY TRANSFORMATIONS OF THE KALUS 
BEDS OF THE VOLYN-PODILLYAN PLATE BASED ON THE X-RAY ANALYSIS RESULTS 


Yaremchuk Y.V., Radkovets N.Y., Koltun Y.V. 


Bctyn. IInardopmosi Bigkiaqu efiakapiio (BepxHboro BeHAYy) NMOWMpeHi B30B%K 
BCboro MiBJeHHO-3axiqHoro cxusty CxifqHoeBponelcbKoi AaTdopmMu Big, YopHoro jo 
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Bastiicbkoro Mops. Ha oco6suBy yBary cepef| HalllapyBaHb Wboro BikoBoro iHTepBaJly 
3aCJIYTOBYIOTb KaJIFOCbKi BEPCTBM, AKi IpeACTaBJIeHi TOHKOBepCTByBaTHMU TeMHO-CipMMA JO 
YOPHHX aprisiTaMW Ta TIMHACTMMM aeBpOJiTaMH, 3 NiABULJeEHHM BMICTOM OpraHi4Hol 
pe4YOBHHH, AKa 3a AaHuMu (Radkovets et al, 2018) nocarae 0,9 %. 

B ocTauHHi AecaTUNITTA 3HAYHUH iHTepec BUKIMKasIu 30araueHi po3cidHolw OpraHidHor 
peyOBHHO! BiAKafW Maseo3010 Ta Ni3HbOrO MpoTepo3o10, OcobMBO B Yac KOM y CIUA 
nmowaMcb Nepwi ycniwtHi pospoOKu posoBu cuaHyeBoro raz3y (Curtis, 2002). EqiakapcpKi 
Big4KIayqw € HadTorazsoreHepylOuMMH TOBWAMH VIA TaKHX BIZOMMX PpOJOBHL AK 
WentTpambHui Cynep6acetiu B Aptpamii (Lindsay, 2002) ta IlingeHHuu bacewtH Omany Ha 
ApaBilicbkomy niBocTpoBi B Omani (Craig et al, 2014). Bigknayqu BepxHboro TpoTepo3or10 
(Radkovets et al. 2018) 3 niqBuujeHuM BMiCTOM OpraHidHo! peyOBMHH MowWMpeHi MaKe Ha 
Bcix NajleoKpaToHax CpBity. Bonu chopmMyBasuca BHacifOK Tri00abHO! 6e3KNCHeBO! No,il, 
WO CTajIa pe3yJIbTATOM MaPHUKOBOTO edeKTy, 3YMOBJIeEHOrO BiACYTHICTIO KOHTpacTHOCTi 
KiMaTy, He3HauHO!O pi3HHWelo TeMiepaTyp MiK MOMKOCaMM i eKBATOpOM, TaHeHHAM 
JIbOJ[OBUX Walok Ha NosOCaX Ta ri06asIbHOIO TpaHcrpecier. Bci yi dakKTOpH Mpu3Beu AO 
BIACYTHOCTi rIMOOKOBOAHO! WupKysiauii y CBiropomy oKeaHi, i AK Hacniq0K dopMyBaHHA 
NOTYKHOrO Wapy KMCHeBOrO MiHiMyMy NOUMHaIoyH 3 rMMOUH 50-100 M (Craig et al, 2014) ta 
HarpOMa/PKeHHA OCafiB, 30aradeHHx OpraHiyHO! peyoBHHOW. 

MoxJIMBIiCTb reHepaliil ByrIeBOJHIB NOpOsaMu evAiakapito- BosMHO-HovAiAbCbKO! WIATH 
6yJla posrvidHyTa y NonepeAHix poboTax (Padkoeeyp, 2017; Radkovets et al., 2018). 

Metoro faHHoro OCNiPKeHHA CTalO BHBYeCHHA MiHepaJIbHO] CKafOBO!l Nopiyz, 
KaJIIOCbKO! CBiTH, 30KpeMa CKJlaf/ IvJIMHHCTHX  MiHepasis, 14 ~~ BCTaHOBJICHHA 
3aKOHOMipHoOcTeH MOCTCeAMMeHTaWiMHux 3MiH MX Nopig no naomi i 3 riHOuHOIO 
3aJIAraHHa. 

@MakTH4HHH MaTepias’ Ta MeTOoso0rid AocntipKeHb. JA ocnipKeHHA 
BUKOPHCTaHO AeCBATb 3pa3KiB KaJIIOCbKMX BepcTB BosMHo-lloginbcbKoi WIMTH, Wo BiziOpaHi 
i3 BOCbMM BCepgJIOBHH: KoHHKis-1, bpogu-1, Cyme-1, Jlyqun-1, Cokamb-1, JliroByx-1, 
[nuusnu-1, epemumianu-1 Ta ofHOrO NoBepxHeBoro BHXOsy B AOMMHI piyKu /HicTep 
no6mu3y cena Munpxkisyi. MinepanoriuHe BUBYeHHA (rpaHyJIOMeTpH4YHHH Ta peHTreH- 
AUdpakToMeTpHyHHH aHani3H) MpoBeseHo B MabopaTopii IHcrutTyTy reosorii i reoximii 
roprouwx KopwcHux KONamMH HAH Yxpainu, Jipsis, YKpaina. Jlo rpaHyoMeTpHyHo 
po3yineHux dpakuiti 3acTOCOByBaJIMd MeTOAMKH peHTreHreHiBcbKOl AMdpakTomeTpil, 
cneyudika AKMX NOJArasia y OCOOMMBOCTAX JIOKaiZ30BaHUX MiHepayIbHUX rpyn y WAX 
@pakyiax (®pank-Kameneykuu, 1983; Moore, Reynolds, 1997). PeuxtreHoda30Bi aHasi3u 
BUKOHAaHi Ha AMpakTomerpi A/JII1-2.0, Fe-antuKatog, Mn-dinbtp, 30 KB, 12 MA. 

ApionogucnepcHi wWapysBaTi amtoMocusikaTu (riMHucTi MiHepasIM), AKMMUM CKylafeHa 
netitopa dpakuia, AocntisKyBamu Ha Opi€HTOBAHHX MpenmapaTax (NoBiTPAHO-cyxnHx, 
HacW4eHUX eTUeHTikoseM Ta BiAnaneHux mpu T = 550 °C). Ix roryBasu i3 BepxHbOro Wapy 
TIMHUCTO! cycneHsil BiACTOAHO! BUpOAOBXxK 30 xB. Po3MipHicTb BiziOpaHux TaKMM CilOocob6oM 
YaCTHHOK He Mepesutye 0,004 mo. Lo6 ycyHyTu HeraTHBHHH BIJIMB OpraHidHo! peyoBuHH, 
af\copOoBaHOi rIMHMCTMMU YaACTHHKaMHI, Ha BifOOpaxKeHHA Oa3a/IbHUX pedieKciB Biz, IxXHix 
CTpyKTyp, Nepey, peHTreH-AMmpakTOMeTpHYHUMMH OCIAKeHHAM 3aCTOCyBaJIM TPHBasly 
o6pobxy 30 % pos4yHHOM H202. 3 MeToto AiarHOCTHKH KaOiHiTy B MpHcyTHOCTi XJIOpUTY, 
mpoou neniToBoi dpakyii AoAaTKOBO OOpobATH rapsauuM 15 % po3s4HHoM HCl BnposoBx 3- 
ox rogquvH (®pank-Kameneykul, 1983). KinbkicHuH po3snogin TrauHucTHx MiHepawiB 
BH3HadaIM WAAXOM MOfeJIIOBaAHHA OHOBHMIPHHX )PeHTIeHiBCbKHX  CIeKTPpiB 
HeEBNOpAAKOBAaHUX WapyBaTHX CTpyKTyp 3a jonomMorolO TporpamMHoro 3a6e3Me4eHHA 
PyXRD-0.7.2 (BSD-2 Clause 2016). 

Ayia igqenTudikayii HersmMHUCTUX MiHepaiB y Nopogi, aHani3syBanu AudpaTorpamu 
HeOpi€HTOBaHHX WpenapaTiB ycepefHeHoi cyMilwi nitjaHoi Ta aleBpHTOBO! dpakuil 
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(yacTHHKuH > 0,01 Mm). KinbKicHuit BMicT MiHepawiB y niltjaHo-aeBpHTi BU3Ha4aJIM WJIAXOM 
3aCTOCyBaHHA wuporpaMu Profex-8.4, wo Oa3yeTbcH Ha MOeJIIOBAHHi Tpodisis 
AudpaktorpaM mMmetTogom PitBesbya (Ddbelin, Kleeberg, 2015). CyTb akoro Nonara€ B 
yYTOYHeHHi, CNOCOOOM HaMMeHLIMX KBapaTiB, NpodimbHux CTPyKTypHUX MapaMeTpiB y 
lipoweci cniBcTaBJIeHHA PO3paxyHKOBO! HM eEKCHeEPHMeHTaJIbHO! AM@pakTorpaM Ta 3BOMTbCA 
0 MiHiMi3alfil IXHbOI pi3HULi. 

OTpuMmani pe3yJIbTaTH, ixHe o6roBopeHHa. Pes3yJIbTaTH peHTreH- 
AUdpakTOMeTpHYHOrO AOCMIAKeHHA KaJIIOCbKHX BiAKNayziB Bonuno-Noginbcbkoi nauTH 
mOKa3aJIM, WO TeMHOKOJipHi NOpoAM 36arayeHi OpraHidHOTO peYOBMHO!O boro BiKOBOrO 
iHTepBaJly MalOTb reTepOreHHHU MiHepaJIbHHU CKJIaf, AKMM BKJIIOUaE KBapl, NOJIbOBHUK 
wnat, XIOpWT, cosy Ta ravHucTi MiHepanu (puc. 1). TepureHHi MiHepanu icroTHO 
TlepeBaxKaloTb HaJ| TVIMHHCTMMH i CKJlajjaloTb Big, 64 Zo 90 % y nopogi. HatnowupeniwiuM 
TePHreHHMM MiHepaJIOM Topi, KaJIOCbKOrO BiKy € KBapl, BMICT AKOFO CTAHOBMTb Bi, 38 Oo 
66 %, Tomi aK cmtona (8-19 %), NonboBi wMaTu (4-11%) Ta xnopuT (3-12 %) cKayaIoTb 
3HaYHO MeHIy 4YaCTKy y Nopofjax. AK MpoAeMOHCTpoBaHO Ha PUHCyHKy (MB. pu. 6) y 
neniTopid dpakyii Bcix ocmtip»KeHuX YTMHMCTHX ayeBpoNiTiB icTOTHO MepeBarKae 
riqpocstof\a, AKa CTAHOBUTh 58-68 %. 
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PucyuHok 1. Cxaad KaatocoKux nopid ediaxapito Bonuno-Ilodinecokoi naumu (a) ma emicm 
2AuHucmuUX MiHepaanie y nenimoeiu dpakuii (6). 


XJIOPUT MiCTHTbCA y MEHLWMX KiIbKOcTAX (10-27 %), a B rmMHUCTIN Mpakuil i3 Bi4cnOHeEHHA 
- TimbKU 3%. KaoniniT BCTAHOBJIEHHH Y YOTHPboOx Mpobax, Horo BMiCT KOJIMBa€TbCA y MeKAaX 
Big 10 go 19 %. 3MilIaHOWWapyBaTe YTBOPpeHHA MOHTMOPHVJIOHIT-rigpocswofsa (23 %) 
BHABJIeHe JIMMWIe Y 3pa3Ky 3 BIACJIOHeCHHA, Ae KaJIIOCbKi BiAKagH He 3a3HaJIM 3HAYHUX 
MOcTce/J[MMeHTalliMHUx MepeTBOpeHb. 

[pyHTytouvich Ha peHTreH-fudpakKTOMeTPHYHOMY BHBYeHHIi MiHepasIbHOrO CKay 
rJIMH KaJIOCbKMX Topi, efBakapito, Halli AOCTi7»KeHHA NOKa3aJIM, WO y HallpxaMKy 
3aHypeHHa CxignoeBponelicbkoi miaTpopmMu wi noposu 3a3HamM icTOTHUX 
MOCTCeAMMeHTAaliMHHX 3MiH, HallpOTHBary BiAKJiafaM, AKi NOWMpeHi B340BK YKpaiHcbKoro 
muta. Y mpobax, aki BigiOpaHi i3 cBepaOBMH HaOsMKeHHX AO YkKpaiHcbKoro LWMTa, Ae 
KaJIOCbKi HallapyBaHHA 3aJIAraloTb Ha YwIMOMHaX MeHWe 150 merTpisB, a TaKoxK 
BIACJIOHIOIOThCA Y AOMMHI piyKu JlHicTep Ta ii NiBux MpHToKax nNobsmM3y cea MUHbKiBUi, 
rIMHUCTI MiHepasiM UpeAcTaBseHi rigpocmofor1 (58 %), MOHTMOpHIOHIT-rigpocsAMCTUM 
yTBopeHHAM (23 %), KaoniHiTom (16 %) Ta HeBejMKOO KitbKicTIO xopuTy (3 %). I3 
30ibIIeEHHAM TJIMOWHH 3aNsraHHA y 30arayeHHX OpraHi4HOIO peYOBHHOIO Toposjax 
KaJIIOCbKOrO BiKy 3HHKa€ 3MillaHOWapyBaTe YTBOPeHHA, KaOJiHiT 3yCTpida€TbcA JIMWe B 


216 


MinGeolntegration XXI - 2021. Big Minepanorii i TeorHosii 4o Teoximii, Ierpo.sorii, feonorii ta Teodi3uKu: 
odyHAaMeHTaJIbHi Ta WpukKsagqHi acneKTH XXI cToniTTA 


OKPpeMHX CBep/VIOBHHax, BMICT XJIOPHTyY KOJIMBaeTbCA y Mexax 10-27 %, pu WboMy 
30iIbIIyeTbCA BMicT rigpocmioAM (go 84 %). BuHATKOM e€ cBepyfioBHHa JIiToBux-1, y 
rIMHUCTIN paKkuii Akoi BH3HaYeHO BaroMuMH BMicT KaowiHiTy (19 %) i, BiganoBiqHO, 
NOHWKeHHH - rigqpocso7N (64 %).OqHak, TepHreHHa CKlafOBa y WX BifKJIajjax CTAHOBUTb 
88 %, 10 O6YMOBJIIOE BUCOKHH BMicT KBaply (60 %). 

TaKOxK pe3yJIbTaTH MiHepaJIOri4HOro BHBYeHHA MOKa3aJIM, WO y MOpOsax KaJIOCbKOrO 
BIKy 31 CBepAIOBMH: bpoyu-1, Kosmukis-1, Jlyquy-1, CoKasb-1, Jliropyx-1 Ta CyuHe-1 
TepWreHHa CKlayoBa MepeBuiye 75 %. Y mpobax i3 HX CBepAJIOBHH He BCTaHOBJIeHO 
MOHTMOPMHJIOHIT-riQpocmoAMcTorOo MepeliapyBaHHA 4H iHWIMX 3MillaHOWapyBaTUx 
yTBopeHb i3 HaOyxaloyuol0 KOMNOHEHTOW. 3a JAHUMU aBTopis (Burtner, Warner 1986; Decker 
et al. 1992; Curtis, 2002; Jarvie et al, 2003), 3 TOUKU 30py NepcneKTUB po3BiAKH CJIaHWeBoro 
ra3y B Topofjax 3 NiABULjeHHM BMiCTOM OpraHiyHO! peyOBHHU (Copr > 0,5 %), TaKHH 
MiHepaJIbHHH CKJlaq 3a0e3neuye NiaBUWeHy KpMxKicTb ripcbKux Nopiaq Ta cimpuae 
3aCTOCYBaHHW0 rifpopo3pusBy. 
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ONPEAEJIEHHE CTPATEFHYECKHX BA AOB MHHEPAJIBHbIX PECYPCOB: NlOAXO/bI, 
NIPHHUAMbI, KPATEPHH 


Ayenko B.I., 3emckoe L.A. 


Ajepxcaena ycmanoea "JHcmumym 2eoximii HaekoNUuWHboz0 cepedoeuya HAH Yxpainu" 
Kuie, vgyatsenko@gmail.com 


The historically conditioned approaches to designation of types of mineral resources that 
are especially important for the state are considered. It is stated that all of them in their 
essence express two different categories, referred to in the professional environment as 
“strategic” (SMR) and “critical” (CMR). Against the background of the analysis of the 
problem, the author's procedural scheme for designation of "strategic types of mineral 
raw materials" (STMS) is shown. 


DEFINITION OF STRATEGIC TYPES OF MINERAL RESOURCES: APPROACHES, 
PRINCIPLES, CRITERIA 


Yatsenko V.G., Zemskov-G.A; 


Bseyenne. IIpo6s1ema MW aKTyaJIbHOCTb ee pemieHua. Munepasbubie pecypcpi (MP) 
ABJIAIOTCA PYHAAMCHTOM 2%KH3HH UM OJarOCOCTOAHMA BCeX TOCyfapcTB MUpa. BMecTe c TeM 
JJOCTYNHOCTb YeNOBeYeCKOorO COOOWeCTBa K HOJe3HbIM UcCKONMaemMbIM (IIM), ocobeHHO K 
HeEKOTOPbIM U3 HHX, HepefAKO HOCHT OCTpOMpoOeMHbIM KOHQJIMKTHbIA XapakTep. 
IlepBonpH4uHHHO 93TO CBA3AHO, TlaBHbIM OOpa30M, C aKTOPpOM HepaBHOMepHOrO HU 
OrpaHM4MTeJIbHOrO XapakTepa paciipesesIeHHA ACTOUHHKOB MHMHepaIbHOro CbIpbA (MC) npu 
Bce Oo1ee BO3PaCcTaIOWMX B HUX NOTPeOHOCTAX. ITa «MpoOeMHaA CHTyallWA» UCTOPHYecKH 
HOCHT MepMaHeHTHbIM XapakTep, MW BbITeKalollad OTCHJa «“MMHePaJIbHO-CbIpbeBaA 
mpo6siema» (MCI), nosexaljad Heu36exKHOMY peleHHi0 IPHMeHUTeIbHO K KOHKPeTHbIM 
yCIOBMAM KaKoro rocyfjapcTBa, HHUKOrja He CXOAMT Cc TOBecTKH AHA. B 3TOM CBA3H 
HeYJUBUTeEJIbHO, ITO CyLeCTByeT NOCTOAHHBIM 3allpoc Ha NOJIy4eHHe HOBbIX 3HAHMH B ITOK 
OOaCTH YeNOBeYecKON AeATebHOCTH. HacTosllee UccueqOBaHHe, OOO3HAYeHHOe Kak TeMa 
WOKajyja - YaCTb 3TOM MHOFOacneKTHOM Mpobsembl. OHa KacaeTcaA elle He AO KOHIa 
PeWIeHHbIX BONPOCOB BbIAeeHHA W3 OOWeH HOMeHKaTypbl noTpebsiaembix IIM Tex ux 
BUOB, KOTOpble MO/y4aloT CTATYC OCO6O BaKHbIX AVIA KU3HECATeEJIbHOCTH KOHKpeTHOrO 
rocyflapcTBa HW HaXOAAT OTpayKeHvWe B TaKHX OJIM3KMX NO COfepxKaHHIO TePMHHaXx, KaK 
«CTpaTerwyecKHe BUJbI MUHepasbHoro cbIpbA» (CBMC), «crpaTerMyueckHve MMHepaJIbHble 
pecypcbi» (CMP), «crparerm4ueckoe MHHepasIbHoe Cbipbe» (CMC) u wp. 

AHaJIM3 TipefAblAyuyux uccyiesOBaHHH. IIpu uccefqOBaHuu NyOsuKayHH no 3TOK 
CpaBHUTeJIbHO y3KOH OOJIaCTH 2KH3HEJEATCJIbHOCTH HAMM yCTaHaBJIMBaeTCA 4eTbIpe 
OCHOBHbIX MlO,XOJja K MOHATHIO «CMP»: 

Tlepeviui, HanOoee PAHHHU NOAXOA, onpeseiAeT Takyro rpynmy MP no HeoOxoszMMocTH 
MX IIPHMeHeHHA B MPOM3BOACTBe BOCHHOrO Ha3HaYeHHA Mp CyWeCTBeHHOM 3aBHCHMOCTH 
OT BHeELIHMX NOCTaBOK. 

Bmopot nooxod onpefenset CMP, c O0MHOM CTOPOHHI, BaxKHOCTh ONpefeJICHHbIX rpynn 
MP (npexge Bcero BOeHHOrO Ha3Ha¥eHHA) B NepHos, «4pe3sBbIYaHHOH Hal|MOHa/IbHOoH 
CUTyallMn» HU, C Apyrou, - CrelleHb!O 3ABMCHMOCTH UX OT MHMMOPTHBIX MOCTaBOK. 

Tpemuti nodxod onpeyenanet CMP B 3aBHCHMOCTH OT HX Ba?KHOCTH HU BKJlafja B 
yCTOHYMBOe pa3sBUTHe, OarOCcocTOAHMe MU Oe3OMAaCHOCTb FrocyfapcTBa Ha JOJTOCpoOuHbI 
nepuog (Akyyenu u Op., 2007; Kyauw u Op., 2009,) uu ap. 
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Yemeepmbiti nooxod UCnOsIb3yeT AVIA ITOH We OObIMHO ABa Cle AYIOWMXx NoKa3saTeaA: 
PUCK Npe/ioKeHHA Ha BHEWHHX pbIHKax MC u cTeneHb YA3BUMOCTH (3KOHOMUKH, OTpaciM 
W Jip.) OT HapylueHuA MOcTaBoK (Graedel et al, 2012; Haglund, 1984; Simandl et al, 2015). Ana 
o603HaYeHHA ITOH pyMbl HCHOMb3yeTCA TEPMUHOJIO‘MA CO CJIOBOM «KpUTHYeCKHH» (KMP 
M p.). Bo3HHKHYB B TaKOM BUHJe CpaBHUTeJIbHO HefjaBHO, OH JOCTATOYHO XOpollo 
pa3pa6oTaH, paspeKJIaMMpoBaH HU No/Ib3yeTca ycnexom. IIpu 3TOM CNOBa «CTpaTerMueckui» 
M «KpHTMYeCKHH» HepefKO ynOTpeOAIOTCA KaK CHHOHMMbI, TO, MO HalliMM 
peAcTaBsJIeHHAM, He BUOJIHE KOppeKTHO. O603HadaA MCTOPMYeCKH CIORKUBIIMECA NOAXOAbI 
K BbIJeJIeHHIO HavOosIee BarKHbIX AVIA TocyyapcTBa BuAoB MC, MbI BUAMM 3/feCb ABe 
pa3JIM4HbIe UX KaTeropuu: «cTpaTerMuecKHe» (MepBble TpH NWosXofja) HM «KpUTM4YecKHe» 
(Ayenko, 3emckoe, 2019) u Ap. 

MerTo,ovIorMa AccuIeAOBaHHM. CmbicsoBoe NOSHUMOHMpoOBaHHe OObeKTa, IpesMeta U 
TeMbI MCCJleqOBaHHH yCTaHaBJIMBaeTCA MO pe3ybTaTaM aHaIM3a MU KOHUMenTyaIM3aynu 
3MIIMpuyeckoro MaTepnavia. [lony4eHHad TAaKHM OO6pa30M «KapTHHa MUpa» B IPHMeHeHHH K 
MUMHepaJIbHO-CbIPbeBOH JCATeJIbBHOCTH MOKET ObITb MpefCTaBseHa B Buse cilesyrousen 
cxembI: IJnaHema 3emnan - Buocdepa - Yenoeek - Munepanbuo-coippeeaa npobsema - 
Tocydapcmeo - MunepanbHo-cbipbeeaa nonumuka 20cydapcmea - _Mncmpymeumoi 
MUHEPQ/bHO-CbIpbeeou NoAUMUKU 20cydapcmea - Onpedenenue CBMC. IlpeyctaBaaetca, 4TO 
39TOT KOHIelT, KaK CryCTOK YMOPAJOUeCHHbIX AKICHTOB, HO3BOJIAeT BO-B3aHMMOCBA3AHHOM 
BUe OXBATHTb MMHepaJIbHO-CbIpbeBy!O NpoOsIeMaTHKy, CHOCOOCTByA, TaKHM oOpa3oM, 
6o1ee aJ[eKBATHOMY NOHHMaHHWo 3/eCb IIpeAMeTHOLO NOJIA 3afAHHbIX MCCeAOBaHHH. 

Ilosy4aeHuble pe3y/IbTaTbI MH MX OOCyxKAeHMe. Halim uccueqoBaHHA aKIeCHTUPYyIOT 
BHMMaHHe Ha COOCTBeHHO «CTpaTerMyeckon» cyujHocTu MC u B 3TOM cMbIcje Hanboviee 
61H3KH Mpembemy U3 BbIWe OOOZ3HAYEHHHIX MOAXOAOB K 3TOM Mpoodsieme. IIpu Bcev ero 
KOHUenTyaJIbHOM HEMOJHOTe MU OTCYTCTBHIO KPHTepHaJIbHbIX Pa3spaOOTOK, MbI BUM 3/\eCb 
rylaBHoe: o603HayYeHHe CMP B KayecTBe OJHOFO M3 BaxKHEMWMX 3JIEMCHTOB YCTOMYMBOCTH 
rocyfjapcTBa Ha AO/IrocpouHy!o MepcneKTMBy ero pa3sBuTuA. UccneqoBaHHA NOKa3bIBaloT, 
4TO CaM KOHIeNT TaKoroO pojja, BbIpaxKaeMbIM uepe3s oNpeseseHHe CBMC, josmKeH 
COOTHOCHTbCA CO CmMpamezueU KOHKpeTHOrO TocyfapcTBa, C ero rlaBHbIMM LesIeBbIMU 
ycTaHOBKaMu *%KU3HECATECJIBHOCTH. TlocneyHue pefonpefesAroTca, OObIMHO, 
COBOKYNHOCTbIO eFrO TvlaBHbIX JOKTPHHAJIbHbIX JOKYMeHTOB, OOO03HAYaIOWMX Len, 
IpHHUMMbI 6e30nacHOcrTu UM YCTOHYMBOPO COLMMaJIbHO-JKOHOMHYECKOLO pasBUTHA CTpaHbl Ha 
OTHOCHTeJIbHO JOrocpouHyto epcnekTuBy. MHaye ropopaA, cyObeKTOM CTpaTervu B 
JJAHHOM CJly4ae BbICTyMaeT 20cyOapcmeo, 4epe3z AOKTPHHabHOe BUAeHHe KOTOpOrO 
HeKOTOpoH YacTH MoTpeOssemoro uM MC mnpuaaeTca cCBOMCTBO Oco6boM 3HaYMMOCTH, 
COOTHOCHMOe C NOHATHeEM «CTpaTeruA» —- «CTpaTerM4HOcTb». BMecTe c TeM, IpakTH4ecKaA 
We€HHOCTh JOOOTO NOAXOfa 3aBHMCHT 3/f/eCb OT Ka¥eCTBa KOHKPeTHbIX KPHTepuHes, 
MCMOJIb3yeMbIX TIpH BbifeneHHH CBMC B o6omeH HOMeHKJaType NoTpeOsAeMbIxX 
rocyfapcTBom MP. OtcyTcTBve NOJIHOWeHHOrO OTBeTAa B OTKPbITOH MHUTepaType 0 3TOMY 
BOTIpOcy NoobyKAaeT NpOAOMKeHMe UCCIeOBaHHH B 3TOM HalipaBJIeHHH. 

B 9TOM CBA3M, IpollesypHaa CxeMa BbIjeseHHua CBMC, npefAyiaraemaa 0 pe3ysIbTaTaM 
HallMX UCCIeOBAHMH, MOKET MpeCTaBJIATb ONpeeJIeHHbIM MHTepec. Ee OCHOBOM ABJAeTCA 
caleyyroujee OlpesesteHve paccMaTpvHBaeMoH KaTeropuuH MC: «CrpatTeruyeckuve BHAI 
MHHepayibHoro cbIpbA (CBMC) - 3To Takve pa3HOBHAHOCTM TpHpoOfHbIX MUMHepaJIbHbIx 
BeWeCTB HM MpOAYKTOB HX NepBHYHOH MepepaooTKH, KOTOpble Yepe3s OrpaHHUMTeJIbHY!O 
npowesypy ebiderenue —- ymeeprcdeHue MPMHUMalOTCA B KAYeCTBeE MUHEpaJIbHO-CbIpbeBou 
OCHOBbI B AOJITOCpOYHOM NepcneKTMBe %KM3HECATeJIbHOCTH FocyfapcTBa KaK OJHOFO U3 
BaoKHeHWIMX HHCTPYMeHTOB peaIH3all\M ero CTpaTerwyecKHx Lesien». 

ITa POpMyJIMpoBKa OTparxKaeT TAaKOM KOHYenMyaNbHoll NoOxoOd K PpaccMaTpHBaemMon 
mpo6sieme, 2de CMP cooTHOcATcA Co cCmpamezueli KOHKpeTHOrO rocyfjapcTBa. OnpeyeneHne 
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«CBMC» mpefcTaeT B 3TOM CxeMe B POJIM BbICOKOpaHroBoro (KOHMelTyabHOrO) KpuTepHaA. 
OxBaTbIBad HWKECTOALMe KPUTepHaJIbHble YPOBHH, OHO BO3STVIaBJIAeT UX PaH?KMPOBaHHbIit 
KOMIIIeKC, QYHKIMOHUpyIOWMH MO «IpHHUMMy MOcreAOBaTeJIbHbIX MpHoOTMKeHUM». 
OcHOBbIBAACh Ha OCOOeCHHOCTAX HallMOHAJIbHOM JOKTPHHbI KOHKpeTHOrO TocysapcrTsBa, 
kKoHyenmya/NbHbll Kpumepull 3afaeT HallpaBsIeHHe aHasM3a MoTpeOsseMbIxX UM MP B 
KauecTBe CTpaTerMuecKoro KOMNMOHEeHTa peaIM3al[Mu ero BbICWeH emu. UcxogA u3 3TOrO 
CieAYIOWMH KPHTepHaJIbHbIM YPOBeHb MOXKeT ObITh OOO3HAYEH 3/eCb Yepe3 pacKpbITHe 
BbICLUMX WesleH KOHKPeTHOPO rocy/apcTBa, IPOABJIAIOWMXCA B eFO rlaBHbIX JOKTPHHaJIbHbIX 
ycTaHOBKax. BkauyecTBe TaKOBbIX OOJIbUIMHCTBO YocyfapcTB OObIMHO /eKJIapHpytoT 
ciefyroulve: 62azococmoanue, ycmouuueoe pazseumue u bezonacHocme. Ilo cywyecTBy, OHM 
BbICTYMalOT KaK @bICWUe NPUHYUNbI, KOTOPbIMM JOJDKHbI PYKOBOACTBOBAaTbCA BCe Chepbl 
%KM3HECATEIBHOCTH TOCyapcTBa, BKIOUaA efrO MMHEepaJIbHO-CbIpbeBylo NOJMTUKy. B 
HalleM KOHTeKCTe 93TOT YyCpefHeEHHbIM cCTpaTerMuecKHH O6a3HMc O603HaYeH B Buse 
ciefyroulero paHxKHpOBaHHOY"OoO pAa npuHYUNO.B: 

— NpUHYUN HeomAOHCHOU HEOOXOdUMOCML, 

— npuHyun bezonacHocmu 

— npuHyuN ycmottuueocmu mekywezo d@yHkyuoHupoeaHuA 

— npuHuyunN pazeumua. 

UcciieqoBaHiA NOKa3bIBal0T, YTO ITOT LeeBOH OrpaHHYMTeJIbHbIN-KOMMVJIEKC BbICHINX 
rOcyJjapCTBeEHHbIX 3alpOcoB, NOJOKUTeIbHO COOTHOCALIMMCA C OOWeHAYYHbIM NpUHYyUNOM 
Heobxodumocmu U dOCMaMOUYHOCMU, MOXeT CIYKUTb OCHOBONM AA paspaOOTKH KpUTepHeB 
BbIyeeHHA CBMC. YrouHAA 93TOT Te3HC, BaXKHO TOAYeEPKHYTb cylefyroujee: ecu 
NOTpeOHOCTH KOHKpeTHOrO TOcyfapcTBa BbIJeJIMTb WU paCCTaBHTb B COOTBETCTBHU C 
O603HaYeHHbIM KOMIVIEKCOM MPHHWMNOB, TO YOBJeTBOpAIOWMe ITH MOTpeOHOCTH 
IIpOH3BOACTBO TOBapoB HU yCJyr, a TakxKe TEXHOJIOTM4eCKH OOecrIeuMBarloljne ero BUAbI MC, 
aBTOMAaTHYeCcKH MOMafjaloT B pa3spAy, cTpaTerM4ecKH HeOOXOJMMbIX KOMIMOHEHTOB 
%*KM3HEEATEIbHOCTH. TaKHM OOpa3oM, Ha OCHOBe aHaJIM3a CTPyKTypbI NoTpeOseHua MP 
rocy/lapcTBa CyLeCTBYeT BO3MO?KHOCTb OO03HAYeCHMA KOPpeKTHO HeEOOXOAMMOLO KOMITIeEKCa 
KpHTepues BbIsesieHHa CBMC: 

¢ Han6oslee 3HaYMMbIM CpefM HUX ABJIAETCA KPHTepHu, OCHOBAHHbIM Ha MpwHyyne 
HeOMAOHHOU HeOOxoduMOCMU TOTpeOJIeHHA OMpeeyIeHHbIX BUAOB MC HenocpesCcTBeHHO 
cy6eekmamu  coyuanbHou ciepbl rocyfapcTBa.  ITOT KpHTepHi  onpesenseT 
«CTpaTerw4HocTb» MC B TaKMX BUfjax NoTpeOJIeHHA KaK YMCTHIM BO3AYyX, BOJa, NMTaHHe, 
Tello, CBeT, TpaHcnopT WH Ap. Tak, HeBO3MO%KHO cebe pefACTaBUTb CyljeCTBOBaHHe 
Yenopeka, Kak OMONOrM4uecKOrO BHfa, 6e€3 KaxKAOAHEBHOTO NoTpeO6meHuA KUCMOpOsa, 
NMTbeEBOH BOAbI; APyYTHX XAMHYECKMX KOMMOHEHTOB Yepe3 NPOAYKTbI WUTaHHA. HeoT0%KHaA 
HeOOXOAMMOCTb NOTpeOJIeHHA YeJIOBeEKOM (COLNMYMOM) Telia, CBeTa, MMHUMyMa 2KWJIMUHbIX 
yCNOBMM, TpaHcnopta UW Ap. TakKxKe OOecneunBaeTCA MyTeM JOCTHFHYTOM K COBPeMeHHOMY 
BpeMeHH TeXHOJIOrMH MpeoOpa30BaHHA COOTBeETCTBYIOWMX BHAOB MMHepaJIbHOro CbIpbA. 
Bo Bcex rocyjjapcTBax yAOBIeETBOpeHHe Takoro pojja NOTpeOIeHHA NpOWCXOAMT, rlaBHbIM 
o6pa3oM, Yepe3 KOHKpeTHO PYHKUMOHUMpyWllyo cPepy mMamepuabHozo npou3zeodcmea, rye 
BaxKHY!O POJIb WrpaloT TaKWe XO3AHMCTBeHHbIe NOfpa3sAesieHHA Kak «IIPOH3BO/CTBeEHHbIe 
KOMILJI€KCbI»: TONJIMBHO-3HepreTHueckKuh, BOJOXO3AHCTBEHHBIH, arpapHbIi, 
MeTaJUIYpruuecKHH, MallIMHOCTPOUTeJIbHbIM, XAMMYECKUH, 2KYJIMUJHO-CTPOMTeJIbHbIM UM Ap. 
(Kpueuoe u Op., 2007; Kanunun, 2008 u Op.). 

e A\pyrou, O1u3KHH NO paHry, KpHTepHH OCHOBaH Ha npuHyune 6e3z0nacHocmu, TO 
e€CTb IpHHafiexHocTH MC k o6beKTaM oGecneyeHHA Chepbl G6e30MacHocTH rocyfapcTBa 
(BoeHHOrO, TexXHOJIOrMYeCKOrO, IpHpOAHOrO XapakTepa), WH BpAA JIM TpeOyeT AeTaIbHOTO 
OOOCHOBaHHA. BaXKHO TOJIbBKO OTMETHTb, UTO HX CTPpaTerMuecKHH CTAaTYC B OMpe/eJIeHHbIe 
NepHOAbI MOXKET NOBbIWATLCA JO BbILWe OOO3HAYEHHOLO YPOBHA. 
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e CreyIouM B ITOM paHrOBOM pAAY ABJIACTCA KPUTepUH, KOTOPbIM OCHOBbIBaeTCA Ha 
npuHyune o6ecneyeHusA ycmotuueocmu dyHKWMOHHpoBaHvA O6a3HCHbIX OObEKTOB 
MaTepHaJIbHOrO NpOW3BOACTBa KOHKpeTHOYPO rocyfapcTBa, KOTOpble B CHJIy UCTOpHueckon 
O6yCJIOBJeCHHOCTH HM AOCTHrHyTOrO TeXHOOrMYecKOorO YypOBHA COCTaBJIHe€T OCHOBY 
%*KM3HEJCATEIBHOCTH OOWeECTBa B AONTOCpO4HOM acneKTe. BaxkKHO OTMeTHTb, ITO TaKaw 
@yHKUHA ObecneuuBaeTCA HE TOJIbKO Yepe3 NPOM3BOACTBO TOBapoB, HeEOOXOJMMbIX BHYTPH 
rocyflapcTBa, HO HW TeX, KOTOPble NOJIb3YIOTCA OOJIbIUMM CIpocoM 3a pyOexKoM, XOTA HM He 
BOCTpeOOBaHbl Ha BHYTPeHHHM pbiHKe. IlocueqHee YacTO KacaeTCH MmposyKuHu 
MUHepaJIbHO-cbIpbeBoro Komiviekca. IIpeo6pa30BaHHe, TAKUM OOpa30M, YaCTb IpOAYKUMH B 
eHexKHYy!O (BaIOTHYIO) POPMy JaeT BO3MOMKHOCTh OGeCHeYMBAaTb YCTOHYMBOCTb APyrix 
opM noTpebsJIeHHA VW KU3HECATEJIbHOCTH rocyapcTBa, B T.4. 3a CUeT MMMOPTa. 

¢ Crefyrouui KpuTepuu OasupyeTca Ha npuHyUNe pazeumuUsA VU KacaeTCA HaesIeHHA 
CTaTYCOM CTpaTerw4HocTH Tex BUAOB MC, KoTopble B KayecTBe HEOOXOAMMOTO KOMMOHEHTAa 
MCHOJIb3YIOTCA B peasIM3al|M HaMOovlee BayKHbIX HAL|MOHAJIbHbIX MIPOeKTOB. 

Ilo sTOMy KpuTepHto O603HaYaeTCA TaK?Ke KaKad-JIM60 CbIPbeBad KOMIMOHEHTA 
MHHOBAaL|MOHHOH HalipaBJIeHHOCTH, peaJIbHO OOO3HAYeHHAA Ha OlpesesJIeCHHyWO NepcneKTUBYy 
pa3BUTHA. 

BbifjesIeHHble Ha OCHOBe TaKHX KpHTepveB Bub! MP MoryT ObITb OCHOBOM AVIA 
@oOpMUpoBaHHA UX MTOTOBOLO CIMCKa, AMeHYeMOLO OPULMaJIbHO Kak «HepeyeHb CBMC». 

BpiBobl. OFHUM U3 rlaBHbIxX pe3y/JIbTATOB UCCIeAOBaHUH, BEPpOATHO, CulesyeT CHUTATb 
pa3spaOoTKy TpexypoBHeBOH OLeHOUHO-KpUTepHasIbHOM CHCTeMbI BbIAeseHHA CMP. Ona 
HOCHT YHUBepCcaJIbHbIM XapakTep HU pesycMaTpuBaeT TPH 3Talla MpoleAypHOro xapakTepa: 
npuHamue onpedeneHHo2z0 KkoHYenmyaNbHo2z0 nodxoda, onpedeneHue cmpamezuyeckux 
npuHyunoe KOHKpemHoz0 2ocydapcmea, pa3pabomky Ha ux ocHoee Kpumepuee. Kak 
IipeAcTaBsIAeTcA, BbIAesAeMad TaKHM cnocob6om rpyniia CBMC, Havuboee ayeKBaTHO 
COOTHOCHTCA C npuHyunom HeobxodumMocmu u docmamouHocmu. OHA MO%KeT ObITb 
OmopmMyjieHa Kak «IlepeyeHb CBMC» konkKpeTHOrO rocyyjapcTBa, KOTOpbIM, Oyyzyau 
YTBepoXJeHHbIM, CTaHOBHTCA JOKYMeHTOM OOLerocyfapcTBeHHOrO 3HAaYeHHA B )pOJIH 
OHOFO 3 BaxKHEMLIMX HHCTPYMeHTOB eFO MMHEpaJIbHO-CbIPbeBOH NOJIMTHKH. 
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According to the World Health Organization, the incidence of urolithiasis is constantly 
growing, and the number of recurrences of this disease is stable at 80%. The purpose of 
the work is to identify some features of the ontogenesis of uroliths fromthe kidneys of the 
inhabitants of Zaporizhzhia city, primarily related to the structure and morphology of 
these formations. As a result of mineralogical and petrographic studies of urinary stones, 
they revealed the presence of 18 mineral species, mainly related to oxalate and urate 
compounds, and monomineral formations occur less than 1%. The variety of 
microblocking and the presence of inclusions of organic matter are characteristic 
features of the crystals of all installed minerals. Particular attention is point to the 
formation of split and two-vertex crystals of urinary stones. The accumulation of 
analytical material on the ontogenesis of urinary stones, their structure and mineral 
composition and its generalization, taking into account the medical and biological 
characteristics of each patient, geoecological condition of the region contribute to an 
important social task - prevention and effective treatment of urolithiasis. 


SOME FEATURES OF THE UROLYTES ONTOGENESIS OF THE RESIDENTS OF ZAPORIZHYA 
CITY 


Ishkov V.V., Kozii Ye.S., Trufanova M.O. 


Bctyn. Ak BigqomMo, MiHepasmM OioreHHOrO MOXxOJ)KeHHA € HeBif’EMHHUMH eleMeHTaMH 
6y4OBM OaraTboOx %KMBHX OpraHi3mMis. Ilopag 3 reHeTHYHO 3YMOBJICHHMU YTBOPeHHAMH, TaK 
CaMO IHMpoOKo NowMpeni i naToreHHi OiominHepasn. JJo ix wncsia BiHOCATBCA, 30Kpema, CeyOBi 
KaMeHi - ypovliTu, AKi € 3AKOHOMIPHMM HacsJiAKOM po3BUTKy CeyoKaM AHO! XBOpOOH. 

Ue B.H. BepHagcbKun (BepHadckuu, 1978) nigKpecntoBaB, WO OpraHi3M JIOAMHU € 
HeBif €MHOW YaCTHHO! 3eMHOi KopH. Yepe3 Hboro MPOTATOM 2KUTTEBOTO IMKJIY WpOXOAATb 
BCi XIMi4Hi EJIEMEHTH AKi 3HAXOAATLCA Y 30BHIMIHbOMy CepefOBULy. OAHUM 3 IpoABiB boro 
mpowecy € 34aTHICTb AOACbKOrO OpraHi3sMy AO MiHepasi3alii, y TOMy UMC HM NaToreHHo!l. Y 
IbOMYy IviaHi BeIMKe 3HaYeHHA Mae KOHenLWia AJ. BunHorpagospa (BuHo2padoe, 1938) npo 
reoximiyHi dakTopu SionoriyHo! eBovtiouil, a cCaMe MpoO Te, WO CKIay, OpraHi3MiB 36epirae 
O3HaKH CBOro NOXO/KeEHHA Ta icHyBaHHA. 

A.A. Koparo (Kopazo, 1976) cbopMy.110BaB OCHOBHi OCOOMBOCTI 00’EKTIB FOCTIAKeHHA 
diomiHepasorii. 3rogom H.II. WOmKin (FOwKun, 1977) 3anmponoHyBaB BUAINMTU OCOOIMBYy 
o6slacTb AOcIi7KeHb i Ha3BaTH Ii MeAM4HO!H MiHepasiorier. BiH pexoMeHAyBaB BiHECTH JO 
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yiel ramy3i ZocizKeHb i mpoOsIemMH BABYeCHHA KOHCTPYKTMBHKX Ta MaTOOri4Hux MiHepawiB 
iB opraHi3mi m1oquHn. K. JIoncgena (Lonsdale, 1968) snepiie 3BepHyB yBary AOCIiAHUKIB Ha 
AOCTOBIPHO BCTaHOBJIeHy periOHaJIbHy MiHJIMBICTb B pO3snosisi MidHepaJIbHUX THNIB CeUOBUX 
KaMEeHiB. 

CeyoKam’AHY XBOpoOy HefapeMHO Ha3MBalOTb «XBopoobor WMBiNi3aii». 3a FaHuMu 
BcecBiTHbOi OpraHi3zauii OxOpOHH 30poB’A, 3a OCTaHHi 12 poOKiB 3axXBOplOBaHiCTb Ha 
ceuoKaM’AHy XBOpo6y 3pocia B 1,5 pasu. Y cBiTi HelO cTpaxKae OfHa OAMHa 3i cTa. 
He3sBaxkarlouw Ha yciixH B xXipyprid4HHx MeTOJax BHJIYYeEHHA KaMeHiB 3 HMHpOK, 
KOHCepBaTHBHe JIKyBaHHA Wiel xBopoOu i B AaHHM Yac He MOMKHAa Ha3BaTH YCHIWHHM: 
O6araTboM NalicHTaM (61M3bKO 70%) AOBOAUTbCA NepeHOCHTH NOBTOPHi HAPKOBi KOJIbKH i 
xipypriuHi onepayil 3 mpHBosy peuvAMBy dopMyBaHHA ypouwiTis. Ha rmM60Ke mepeKoHaHHA 
aBTOPiB, OJHi€lO 3 OCHOBHAX MpH4AH TaKOro CTAHOBMIa € MPKAMCHMMIIHapHHH XapakTep 
mpoOsemMv. PeyoBHHHO-CTpyKTypHi oco6MBOcTi MiHepasIbHHX OO0’EKTIB (0 AKUX 
BIJHOCATbCA ypoiTH) BUBYaIOTb daxiBui 3 reosorii, AKi Woci, B CuNy pi3HHxX MpH4uH, He 
IpWAiiAloTh JOCTATHbO yBarM MaTOreHHHM OjioMiHepaOri4HHM yTBOPeHHAM, 30KpeMa 
yposiram. A JikKyBaHHA CeYOKaM’AHO! XBOPOON 3,iMCHIOIOTb Jikapi —- yposloru, AKi Yepes 
OcOOJIMBOCTI CBOEI NiArTOTOBKH HE MalOTb MOXKJMBOCTI NpodecifHo onepyBaTH 6a30BAMU 
NOHATTAMNM B OONacTi MiHepasorii B3arani Ta MaTOreHHUX MiHepaOYTBOPIOWYUX MpoLeciB 
30KpeMa. TaKHM 4HHOM, Ha Halll Noriay, MafOyTHe ycniwiHe BUpiweHHA npobsemMu 
afeKBaTHOrO JIiKYBAaHHA Ce4YOKaM’AHO! XBOPOOW MOMKJIMBE TiJIbKH B YMOBaxX ePeKTHBHOrO 
MDKAMCUMNiHapHoro) §=BHKOpHCTaHHA peYOBHHHO-i3su4yHo! indopmMayii reonoriyHoro 
npodisto. Ha Kab, 06’EM TyOiKalii He AO3BOJIAE PO3rIAHYTM yci BCTAHOBeHi AaBTOpaMU 
OcoOJIMBOCTI OHTOreHe3y YpONITIB MeWIKAHLiB MicTa 3anopinoKA, TOMY B poooTi po3sriAHyTi 
JIMIUe JeAKi 3 HUX. 

AHaJliz NonepeAHix AOCIAKeHb. BuBYeHHA ypowiTiIB 3 BAKOPHCTaHHAM apceHasly 
MeTOAIiB MiHepasorii Ta NeTporpagii Oy10 po3snoyaToO Ha NoYaTKy XX cTrosiTTa. Bnepme B 
1922 p. I. Haxkauo (Nakano, 1922), a B 1923 p. JI. Kati3ep (Keyser, 1923), 3po0uBuIM TOHKi 
3pi3H Ce4YOBMX KaMeHiB i BUBYMBIUIM ix Wwaidu B NOMApM30BaHOMy cBiTIi 3a KJIaCHYHOIO 
MeTOAMKOIO NeTporpadiyHoro aHasi3y, OMMCaIM WACTHH i KpHCTaJIM BOAHUX OKCasaTiB 
Kajbuyito. WinecripaMoBaHo JOcif»KeHHA MO BCTAHOBJIeEHHIO perioOHaJIbHUx OCOOIMBOCTeH 
Mopoovorii, CTpyKTypH, MiHepaJIbHOrO CKJlafy Ta OHTOreHil ypoiTiB Ha TepeHax YKpaiHu 
paHilie Oy0 BHKOHAHO Ha MpHKJiafi MewKaHuiB Micta J\Hinpo Ta /\HinponeTpoBcbKol 
oonacti (Hwkoe, Ceemauunsit, Tpygdanoea, 2015; IwKoe, Ko3it, Tpydanoea, 2020) Ha 
npuksiafi XBOpHxX ceyOKaM’AHO! XBOpoobu MicTa 3anopinoKA Taki AOCMiAKeHHA paHillle He 
MpOBOJWJINCA. 

@MakTH4HHHK MaTepian Ta MeTOsONOriA AOci~KeHb. []pu BUKOHaAHHi poOoTUu 
OCHOBHMMU MeTOJaMU OyM NOpiBHAJIbHHM aHasi3 MOp@ooriyHHx cMocTepeKeHb OiJIbuI 
HbK 200 HupKOBHX ypouiTiB *xUTeNIB MicTa 3anopixoKa Ta ix NeTporpadiyHi AOcmi7KeHHA. 
Mopdosioria yponiTip BuBYasIacd 3a fOMOMOrolO cTepeocKoniyHoro OiHOKyApHOrO 
mMikpockony MBC-9. Nerporpadiyni AocrisKeHHA WIidiB yponiTiB BUKOHAaHi 3a AONOMOro!O 
ONTHYHOrO NoAApH3auid4Horo MikpocKona MIH-8. Ha 3aBepllasibHoMy eTani poooTu 
pe3syibTaTH jociigKeHb iHTeplipeTyBayIMcH Ha  OCHOBi O6a30BHX MOJIO%KeHb 
@yHAaMeHTaJIbHHX OHTOreHiyHux pooit JL.II. [purop’epa (T[puzopvee, 1961; Tpuzopvee, 
7Ka6oun, 1975) Ta Horo yanis i nocnifZOBHUKIB H.II. FOurKkina (Maenauwun, KOwkun, Ionoe, 1988; 
FOwkun, 1982), A.C. Kadina ([puzopvee, abun, 1975; abun, 1979), B.A. Wonopa (Maeauwun, 
FOwkun, Ilonoe, 1988; Ilonoe, 1984; Tonoe, 2011), B.1. Napauuuua (Maeauwun, Mamxkoecokut, 
Aloezuu, 2003; Taeauwun, Mamxkoecokuut, Joezut, 2007; Tlaenauwun, FOwkun, IIonoe, 1988) Ta 
iHWIMXx. 

OTpuMaHi pe3y1bTaTH, ix oGroBopeHHa. BenuunHa, dopma i 6yfoBa ypouwiTiB 
MellKaHuUiB MicTa 3anopixoKA pi3HOMaHiTHi, AK i %*uTeniIB Micra AHinpo (Hwkoe, 
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Ceemauunolu, Tpydanoea, 2015) ta AHinponeTpoBcbKol obsacti (IwKoe, Ko3itt, Tpyganoea, 
2020). 3a cBoeto dopmoro TepeBaxkaloTb OpyHbKoNosiOHi, Apy30BHAHIi i KOMOiHOBaHi 
KOHKpeMeHTH (puc. 1). Kamei ceyoBuBIAHUX WJIAXiB 3a3BH4aH NOUMHAIOTh POPMYBATHCA B 
Hupyi i MOKYTb 30iNbWIMTHCA B ceyoBOsi i (ado) ceyoBomy mixypi. 3amexHO Biz 
Miclle3HaxOJPKeHHA KaMeHA, HOro Ha3MBalOTb «KAMe€HEM B HUPKax», «CeYOBOAHUM KaMeHeM» 
a6o «KaMeHeM ceyoBoro Mixypa». Y cKjlaqi HHPKOBUX KaMeHiB 2KUTeIB MicTa 3anopixOKA 
MeTOJaMH ONTHYHO! NeTporpadii Hamu OyyH ifeHTHMiKOBaHi OKCOJIaTH: BeBeJWIT, 
BefAeINIT, ypaTH: ypKiT, CeYOKHMCIMH AMrifpaT, aMOHIM ypaT, HaTpif ypaT MOHorigparT, 
docdaTu: CTpyBUT, ri{poKcHanaTUT, KpylWiT, BITIOKIT, Hb}OOepHT, a TaK CAMO KCaHTHH, 
IMCTHH, KBapl, KaJIbILMT, aparouir, ric i reruT. MoHOMiHepavIbHi YTBOPeHHA 3yCTpivaloTbca 
BUKJIIOUHO Masio (< 1%), Wo cniBnagae 3 AaHHMM TO MellKaHuAX M. AHinNpo ta 
AWinponetTposcbKoi obsacti (MwkKoe, Ceemauunoitt, Tpydauoea, 2015; IwKoe, Kosit, 
Tpyganoea, 2020). 





a 6 B 
PucyHok 1. OcHoeHi Mop@osoz2iuni pizHoeudu yposimie Mewkanyie Micma 3anopincxa; a - 
6pyHbkKonodibHuli a2pezam, 6 - Opyz0eudunull a2zpezam, 6 - a2zpezam komOiHoeaHoi Gopmu. 


Oco6uBuH iHTepec BUKJIMKalOTb YacTO MpMcyTHi B CKJagi NepudepifHo! ywacTHHU 
CeYOBUX KaMeHiB OKHMTeIB MiCTa MBOBePIIMHHi KPHCTaJIM OKCa/laTiB, WO 4acTo 
O3IINEMJIOIOThCA 





PucyHok 2. /jeogepwuHHi Kpucmafau okKcanamie wo po3wenAwrombcaA AKI NpucyMHIi @ 
nepugepitiHoi uacmunu ypoaimie sctumenie micma S3anopistxca, 3 Oobpe euparceHoro 
Mikpo6souHoIo §=bydoeo1n, YimkKO NposeNeHoIO 30HANbHicCmMIO Ma pizHomMacumMabHUMU 
6KAIOUCHHAMU Op2aHi4HO! pexosuHu; a, 6 - Kpucmaa eesenAimy; 6, 2 - Kpucmaan BeddenAImMy; a, 
6 - ceimao npoxidne; 6, 2 - HikoAi cxpeweni; 36i1bW. BO*. 


AK BiZoMo, POpMyBaHHA ABOBepLIMHHMX KpHCTawi MOMKJIMBO TiJIbKH B YMOBaX BiJIbHOTO 
3pocTaHHa. B yMoBax HMpPKH peavsiszaljiad boro Mpowecy MaKe HeMOX*KIMBa. YTBOPeHHA 
MiHepaJIbHHXx a3 B TAKOMY CKJIaJJHOMYy «KPHCTai3zaTOpi» AK HApKa, rOJIOBHHM YHHOM, oyzle 
BH3HadaTHCA, MO-Meplle, KOJIOIMHHM CTAHOM po34dHHy i MOTO BHUCOKMM TepecH4eHHaM, I10- 
pyre, AMCKpeTHHM XapaKTepOM HajXOJ>KeHHA PiJMHH B HUPKOBY MMUCKy i, NO-TperTe, 
cTUCHicTIO NepiogziB HaNOBHeHHA i CHOpoxKHeHHA HHMPKOBO! MHcKH. B cepesHbomy da3a 
HallOBHeEHHA MMCKH ceyero TpHBae 10-20 cekyng, a ii cnopooKHeHHA 3a 1-3 cexyHgu. Ilaysa 
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MbK BHMOpO%KHEHHAMUM CTaHOBUTb Bi 20 yo 120 cekyHg. TakKuM 4HHOM, yTBOpeHHA 
ABOBepluMHHUX KPHCTaJiB Y HAPKOBO! NOpO*KHAHUY MO?KJIMBO TiJIbKH B YMOBax iMyHHOrOo 
BIAKIOUeHHA iHTiOiTOpiB KaMeHeyTBOPeHHA Ta HaABHOCTi YHMCJICEHHUX KOMIOHEHTIB, AKi € 
IIpOMOTOpaMH KaMeHeyTBopeHHua. HaOinbu AMOBIPHHH MexaHi3M poO3LemMieHHA KPHCTasiB 
OKCalaTiB B Mpoweci ix pocty, Wo BpaxoBye Se3snocepeAHIO NpocTOpoBy 3B'A30K OOsacTi 
po3ljenieHHA 3 NOKai30BaHHMH B Oe3snocepeAHiM OM3bKOCTI Bi, Hei BKJIIOWeCHHAMU 
OpraHidHOl peYOBHHA MosIAra€ B HacTyMHOMy. AK BiJOMO, pO3LenJIeHHA € HacJiOK 
AepopMayiit B IpHnOBepxXHeBHX AiAHKaX 3pOCTalOUOrO KPHCTaJia, WO BAHUKJIM 3a paxyHOK 
HepiBHOMipHOroO BxXOJDKeHHA JOMIWIOK. B pe3yibTaTi WbOro poO3spi3HAIOTbCA MapaMeTpu 
eJIEMeHTapHOl KOMIpKH peYOBHHH MipaMif, CeKTOPiB, 30H POCTy KPpHCTaJly i OKPeMHX ix 
AiJIMHOK, BAHHKalOTbh pOCcTOBa TeTepoMeTpiA, 3yMOBJIeHa HelO BHYTDPilIHA Hallpyra B 
KpucTasi Ta Horo aBTogedopmayia. OcTaHHA BUKMKaloTb MOBepxXHeBy PeKpPHCTawizaliro, 
YaCTKOBO 3HiMae Hallpy2KeHHA i KiJIbKa po3ropTae MikpoOOJIOK WOO OCHOBHOrO KpucrTavia. Le 
IpH3BOAHTb AZO dopMyBaHHA cyOiHAMBIZIB - BigWenneHb. Pi3ske, 3HWKeHHA MILHOCTI 
MNOBepxHeBO"O Wapy KPHCTaJla, MOKPHTOLO IViBKOIO MaTPpHYHO"O Cepe/OBMLa KPHCTasiszaLil 
3 JOMiLIKOIO NOBepXHeBO-aKTHBHMX PeYOBHH (pi3HoOi OpraHivHo! peyoBuHu). AK BiZoMo, 
NOBepxHeBi ABHIUJa B TBEPAMX Tivlax OCOOMMBO MpOABJIAIOTbCA B Mpolecax ix WepopmMallil B 
MOBePXHeEBO-aKTHBHHUX CepeOBUUax. COM BiHOCATbCA Pi3HOMAHITHI ePeKTH NOerweHHA 
TlaCTH4HOo! Teuil i 3HMKeHHA MiHOCTI BHacniz0K di3HKO-xXiMi4HOrO BIVIMBy CepesOBULla, 
TOOTO poboTH dopMyBaHHA Horo HOBUX NOBepXOHb B Npowecax BemopManii. OcoomMBicTb 
WMX ABUL NOIATa€ B TOMY, WO BOHM CNOCTepiraloTbcA TiJIbKM pH CHiIbHIN All cepeAOBMLIa i 
Ne€BHOTFO Hallpy*KeHOro CTaHy. 

OCHOBHi BHCHOBKUH. Y CKJlafji HAPKOBMX KaMeHiB 2%KUMTeJIB MicTa 3anopinoKA MeTOAaMu 
ONTHYHO! NeTporpadgii Hamu 6ysiu ifeHTUiKOBaHi 18 MiHepasbHUX BUAIB, WO Oibie HbK y 
MelkKaHuis JjHinpa Ta J\HimponeTpoBcbKoi obsmacTti (IwKoe, Ko3itt, Tpyd@anoea, 2020). Ha 
Hallly AYMKy, We 10B’A3aHO 3 Gib CKJIaQHiM 3arabHiM eKOJIOri4HUM CTaHoM. IlepeBakKHa 
OimbUicTh ypouiTiB KXUTeTIB 3anopixoKA Mae 3MilNaHHM cKIay. MoHOMiHepaJIbHi yTBOpeHHA 
3YCTpi4alOTbCA BUKIIOUHO Maio (< 1%), wo cniBnagae 3 JAaHMMM NO MeliKaHIAM M. J|Hinpa 
Ta J|HimponetTposcbKoi obsacTi (HwKkoe, Ceemauunoil, Tpyganvoea, 2015; IwKoe, Kosit, 
Tpydanoea, 2020). 
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BI3YAJII3ALIA XIMIMHOFO CKIALY PHBEKITY 3 OPI I PY POAJOBHIL 
KPHBOPI3bKOP0 PEFIOHY 3 BPAXYBAHHAM HOBOi HOMEHKJIATYPH AM@IBOJHB 


Xapumouoe B.M. 
Kpueopi3bkuu HayioHanbHuu yHieepcumem, Kpueut Piz, haritonov.vm@knu.edu.ua 


The nominal composition of ribekites from rocks and ores of deposits of the Krivoy Rog 
region has been calculated. The identification of minals in the riebeckite composition was 
carried out in accordance with the new nomenclature of amphiboles. 38 samples were 
examined. It was revealed that 24 additional minals are present in the riebeckite system. 
Among them, the most significant are magnesia-ribekite, feri-barroisite and grunerite. 
The maximum values of these minals were (%): 48.59, 38.15 and 34.98, respectively. 


VISUALIZATION OF THE CHEMICAL COMPOSITION OF RIBECITE FROM ROCKS AND ORE 
OF DEPOSITS OF THE KRIVORIZH REGION TAKING INTO ACCOUNT THE NEW 
NOMENCLATURE OF AMPHIBOLS 


Kharytonov V.M. 


Bctyn. JljokemOpificbkui uac po3sBUuTKy 3emMJi OYB CNPHATJIMBUM JIA yTBOPeHHA 
YMCeJIbHUX POAOBUL 3ai3HUX py, KPyNHux 3a 3anacamu. HaOinbui BiMOMMMH Cepes, HUX € 
pogopuuja KpuBopi3bkoro Oacetny (YKpaina), Xamepcui (Ascrpasia), pogoBuuja pahouy 
Jla6payop (KaHagja), patony o3epa Bepxubsoro (CIA, KaHaga), pogoBunia wtTatis Bixap i 
Opicca (Ingia), wrary Minac-)Kepaiic (bpa3susia) Ta OaraTo inwimux (Boicoykuu, 2004). 
AjoKemOpiiicbKi 3ai3HCTO-KpeMHKXCTIi MopMaliil, 3 AKAMM reHeETHYHO i MPOCTOpOBO NoOB’A3ZaHi 
3a3HayeHi POAOBUIa, MpHcyTHi Ha BCix KOHTHHeEHTAaX Hallloi naaHeTu (HuKkosaeuko, 2015). 
3a A.CiBopoHOBUM ToBUi 3ani3HcTO-KpeMHMCTHX dopmalii CxiqHoeBponevicbKol 
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aTPOpMU BiAHOCATb AO hopMait AwKecniniT-ToNeiToBoro (asroMa-BepxiBuiBcbKoro) i 
yoKecnisiTOBOrO KPeMHUCTO-cJIaHWeBoro (KpuBopi3bKoro) TuNIB (Cigoponoe, 2010). 

B yTBOpeHHAX 3aJ1i3HCTO-KpeMHMCTHX MopMalit AOBOMi NOWMpeHHMH € MiHepasIu 
Hafrpynu am@idosis: rproHepWT, %*eAPUT, aKTHHOJIMT, pHOeKiT, TpeMowIT, aHTOOiNIT. 
PuoexitT, AK i Bci MpeACcTaBHUKH aMOioowis, BiIApi3HAETbCA LWMpOKUM /iala30HOM KOJIMBaHb 
ximiyHoro cksiagy. We o6ymMoBpsieHo ix cTpyKTypolo, AKa XapaKTepuW3yeTbcA eKiIbKOMa 
KaTiOHHHMMH No3snuiamu. B Hux KaTiOHH OTOYeHi aHioHaMN OKCcoreHy (pile - OTopy, x1opy 
Ta iH.). Pi3Hi KaTiOHHi NO3HUii BIApPi3HAIOTbCA 3a KiJIbKICTIO, PO3TAIOBAaHHX HaBKOJIO HX 
aHiOHiB. 3MiHHUMH TakKOX € BiACTaHi KaTiOH/aHioH. 

AHasliz NonmepegHix AOCTiAKeHb, MOPMyJIOBaAHHA MpoGs1eMu, aKTyaJIbHicTb ii 
BHpilwieHHA, 3afayui AocTiAKeHHA. Pe3yibTaTH AOcIiAKeHb amMdidonis KpuBopi3sbkoro 
periony, 30KpeMa puhOexkitTy, BUCBiTJIeHi B pobotax (/lazapeHko ma in., 1977; Tlupozoe ma in., 
1989; Eemexoe, 1992; Xapumonoe, 2000; Cmpenvyoe ma in., 2019). 

MiHepanmu Hagrpymu amdioonip B MexKax pogoBuny KpuBopi3sbKoro OacelHy € 
NOPpOAOYTBOpIOBAIbHHMU MiHepallaMM OCajJ[OBO-MeTaMOpQ@idHuX i  BYJIKAHOreHHO- 
iHTpy3HBHUX Nopiz: am@idonoBux rHelcis, amdidonitTiB, TaibK-xOpuT-amdibs0Bux 
CNaHwiB, 3ami3MCTO-cMlikaTHUX KBapUMTiB Ta iH. (/la3apenKo ma in., 1977). Bci Bizomi 
aMoioomu KpusopixoKA pescTaBlAiwoTb Tpuw nigzrpynu rpynu W(OH, F, Cl)-qominyrounx 
amoioouis: 

1) Mg-Fe-Mn-amgi6onm: pomoiyHi - aHTOdinit, KeAPUT; MOHOKJIHHi — KYMiHITOHIT, 
rproHepuHT; 

2) Ca-amoi6ou: MOHOKJIHHi - TpeMOIT, aKTHHOIT, TopH6en (poroBa O6MaHKa); 
MapracuT; 

3) Na-amoi6ouM: MOHOKMIHHI - rilayKOdaH, puOeKiT, apdeACoHir. 

IIposBu puv6ekiry OB'sA3yIOTh 3 MpollecaMu perioHaJIbHOrO MeTaMopdi3my i 
HaTpieBoro MeTacotTo3y (/lazapenko ma iH., 1977; ITupozoe ma in., 1989; Eemexoe, 1992). 

MeramopoiuHui pubexkiT Nepmoi reHepauii y Oiibwitt KimbKOCTI BHABJICEHHHM B MexKax 
pogopuu, nispgha i nisHoui Kpusopi3szbKoro OacetHy (IHryeybKe, TaHHiBcbke, 
TleppomaticbKe). XiMidHHM cCKJIaf pHuOeKiry XapaKTepH3yeTbCd BHCOKHM BMiCTOM 
ABOBaJIeHTHOTO 3ai3a, UjO 3HAXOAUTb cBii BiqOMTOK y Te€MHO-CHHbOMy 3a0apBJ1eHHi 
iHJMBIAiB MiHepawy. 

MeracoMaTH4HHH pHOeKiT € OiIbI NOWMpeHHM B MexKax poyoBuL KpuBoacy. 
BuHacwiq0kK HafxXosKeHHA HaTpilo fO TOBIi 3ami3HCTO-KpeMHUCTOI dopMalLil, MiHepaJ 
BHHUKaB AK MpOAYKT NceBAOMopOis3alii rplonepuTy Ta AK HOBOYTBOPeHHA 3a CXeMOIO: 

(HaTpii+BoO/a)posun + (MarHETHT + KBapI])rs, > PHOeKIT 

XimiqHHH =cKylay) MeTacoMaTM4HOrO pHOeKiry XapaKTepH3yeTbCA MeHIIMM, MOpiBHAHO 3 
MeTaMOpQi4dHuM pi6exKiToM, BMICTOM JBOBaJIEHTHOTO 3aJ1i3a i OIbLLOFO KUIbKICTIO MarHito. 

B poooti (Cmpersyoe ma in., 2019) 3a3Ha4aeTbCA TIPO OM3bKICTb XiMiNHOFO CKJIayy 
MeTaCOMaTHYHOrO HOBOYTBOpeHOrO pHbekiTy AO cTexiomMeTpHyHoro. PubekiT - MpOAYKT 
npcepgzomopdisanil, HaOIMKeHHH 3a XIMiIYHUM CKJIaOM AO MarHesiopHbekity. Takox BueHi 
aKIeHTy!0 CBOW yBary Ha xiMi4Hi 30HaJIbHOCTI OpeMMX iHAMBIAIB puOekitTy. 3a ix JaHUMH, 
nepudepitni YacTHHU iHAMBIAiB HOBOYTBOpeHoro pHObekiTy 3a XiMiMHHM CKyIaOM Jello 
BiffaeHi Big cTexioMeTii - B HAX 3poOCTa€ KiJIbKICTb OKCHAY MarHilO Ta KpeMHilo i 
3MeHINYETbCA BMiCT OKCHAIB 3ai3a Ta HaTpito. Jia ceBsOMOpdi3zoBaHoro MarHe3io- 
pHoexkity dikcyeTbcA 3BOpOTHa KapTHHa B PO3TaLlyBaHHi 30H 3 pi3HHM XiMi4HMM CkKyIaJ[OM. 

B 4HceJIbHUX poooTax, IpHCBAYeHHX AOcMIKeHHIO amdibosiB KpuBopi3bKoro periony, 
30KpeMa pwOekiTy, MonepesHi AociZHHKH MOfjaBalM pesyibTaTH ximiyHoro§ i 
MiKpO30HAOBOrO aHani3sy y TadmM4uHif dopmi, a TakKoK BUrlagi po3lliMpeHux 
KpHcTasioxiMiyHux dopmysl. ToOTo, B MpoaHami30BaHux iHdopMalliMHUx AKepesiax MU He 
BHABHJIM pO3paxyHKW MiHaJIbHOorO CKJlaqy pHOeKiTis Kpusopixoxa. Ha AyMKy aBTopa, 
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Bi3syani3zayia THmoxiMi3sMy pHOeKiTy 4uepe3 MiHaNbHHM cCKJaf, € OisIbI 3py4HorI. Tako 
BaxKJIMBO, TIpH BH3HaYeHHi OKpeMMX MiHasiB B CKyJIaqi puoOeKiTy, BpaxXOByBaTH HOBYy 
HOMeHKJlaTypy aMgioouis, 3aTBepyKeHy y 3BiTi IMA 3a 2012 p. 

@MakTH4HHK MaTepial Ta MeTOAOJOFIA AOC AKeHb. B OcHOBY AOCIiA%KeHb aBTOpa 
nokKafeHi pe3yJIbTAaTH BU3HAYeHHA XiMi4HOrO CKJIaAy PHOeKITIB NoMepeAHIx AOCMIAHUKIB, 
nojjaHux y BUruiagi KpucTasoximiuHux dopmys (/la3zapeuko ma in., 1977; Xapumonoe, 2000). 
Bysio MpoaHamizoBaHo 38 ximidHux mpoo, 3 Hux 22 Oyu BiziOpaHi 3 HaTpieBUux 


MeTacoMaTHTiB I[lepBoMalicbKoro pooBuila, 9 - 3 pHOeKiT-BMiCHHX MPOKUJIKIB 
I@HTpayIbHOl YacTHHH KpwuBopi3bKoi cTpyKTypvH, 6 - 3 pHOeKiT-BMiCHHX CJIaHIiB 
TaHHiscbkoro, KoptTopiyeHcbkoro i [TvetoBpaTcbKoro pofoBuuy i 1 - 3 Kap6oHarT- 


MarHeTHTOBO! pyAu IlepBomMalicbKoro posOBUla. 

Po3paxyHOK MiHaJIbHOro CKJlafy MpOBOAMBCA 3a MeTOANKo! AJl’.byaxa, BUCBITJICHOIO 
B poooTi (JIaenuwun, 1998). Bugineni MiHanu y cKnagi pubeKiTy BignoBifzaloTb cyyacHilt 
HOMeHKJlaTypi amMdidowis, AKa IpyHTy€TbcA Ha pe3ysIbTaTaX JIabOpaTOpHOrO CHHTe3y 
(Hawthorne, Oberti et al., 2012). B Mexkax Hafrpylv 3a NepeBay%KHHM aHiOHOM KOMIVIeKCy B 
nosuuii W BuginarTs rpynu. Y rpyni “(OH, F, Cl)-gominyrounx amoioois oKpemi nizrpynu 
BUAIMAIOTLCA 3a MIpOBIQHOIO pO3CTaHOBKOIO 3apcyiB i THMy KaTiOHiB B Ho3suyil B. 
Be3mocepe4HbO MiHepaJIbHi BUAM BUAWIAIOTbCA Ha OCHOBi, OTPHMAHMX, KiHWeBUX CKa/iB 
KOMMO3HUWiMHUX pAAIB B Tigrpynax. Bugosi iMeHa BUAIJIAIOTbCA 3a—po3cTaHOBKOIO—HUX 
3apayis i TanaMy KaTiOHiB B No3suyiAx Ai C. IIpu ybomy, BUAOBa Ha3Ba OyyeTbca 3 Upedikcy 
i KopeHeBOi Ha3BH, AKa BUAIIAETbCA 3a PO3CTAHOBKOW PopMaJIbHUX 3apAsiB. ITpedikcu 
BUKOPHCTOBYIOTLCA VIA ONMCY YTOMOBaJIeHTHOrO i3z0Mopdi3zMy OMiHyo4unx iOHiB B 
KOopeHeBoMy CKlafi. Tako Mpedikcw JofaroTbcea AVIA onMcy pi3HHx Bapialliw cKagy i 
CTpyKTypu. Y pa3i AeKivibKox MpedikKciB BOHH AOfaloTbcA 0 Yep3i BiANOBIAHO AO 3araJIbHOl 
@opMyviu. 

OTpuMaHi pe3yIbTaTH, ix OG6rOBOpeHHA. 3arabHa KiJbKIiCTb MiHawiB, AKi Oyu 
BUgiseHi B CKlagi puOeKiTiB, CTaHOBUTb 25. B KOMKHOMY 3 PO3PaxyHKiB MOBHICTIO 
posnogimuTu Bci PopMysIbHi KOeivieHTH He BAasOcA, TOOTO KpiM MiHaJiB B po3spaxyHKax 
6yB NpHcyTHi 3anMWoK. Bi4KMHYBLIM Horo 3HadeHHA, CyMapHHi BMicT iHWMx MiHatiB OyB 
llepepaxoBaHuii Ha 100%. 

Oxpim ocHoBHoro MiHaJly - pubeKiTy, NOWMpeHHMU MiHaslaMM €: MarHesio-pHbekiT 
(mictuTbca B 30 mpobax), depu-bappyasuT (B 24 npobax), MaHraHo-apdesconHiT (B 23 
mipo6ax), rproHepuT (B 19 npobax). Minamu deppo-deppi-BinunT i KopHeBa Ha3Ba 4 BHABJIeHI 
B 13 npo6ax. IHmwi MiHanmw BMABJIeHi MeHIe HiK B AecCATH Tpobax: Kamni-MarHe3io- 
aposefconit, deppi-BinynT i depi-Hrw6eiT - B 9; Kami-cdbepo-pixTepuT i depo-bappya3suT - B 
4; OKCO-MarHesi0-pHOeKiT - B 3; KyMiHITOHiT, H1O06eiT, OKCO-depi-Oappya3suHT, oKcOo-depi- 
BiHYMT - B 2; OKCO-puOeKiT, Oappya3HT, OKCO-rplOHepHT, KaepcyTHT, depi-KaepcyTUT depo- 
epi-Ht0beiT oKco-depi-Ht0beiT, bepo-ruiayKodaH - B 1. 

MakcuMaJIbHi 3HaYeHHA BMiCcTy HaHOiNbuI MOWMpeHHx MiHasiB CTAHOBIATb (%): 
puoexity - 88,7; MarHesio-pubexity — 48,6; bepu-Oappyas3nutTy —- 38,2; rproHeputy -34,9. 

Ayia Oibu 3py4Horo CIPHAHATTA OTPHMaHoi indopmawii, 3a AomoMorolw Nporpamu 
STATISTICA, 6ymu no6yyzoBaHi NoTpitHi Aiarpamu, B KOpAMHaTax HahOisIbUl NOWMpeHux 
MiHamiB: 1) puOeKiT-mMarHesio-pu6exkiT-rproHepHT; 2) puOeKiT—MarHes3i0-pubekiT-depnu- 
6appyasuT; 3) pHOeKiT-mMarHe3io-puOeKiT-MaHraHo-apoefconHiT; 4) MarHesio-pHbexKiT- 
epo-6appya3HT-MaHraHo-apde/couir; 5) MarHesi0-pH6ekiT-rploHepHT-MaHraHo- 
apdesconit. HatOinbm intocraTuBHi wogo xiMMi4Hoo cKNlayy puoekiTis KpuBopi3bKoro 
periony € nepui a”Bi (puc. 1). Ha inwimx - dirypaTuBHi TOUKU po3TalloBaHi AyrKe CTUCJO, WO 
ycKlaJ{HIO€e aHasli3 Aiarpam. 
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Pucynok 1. IlompittHi diazpamu mMiHaNbHozo ckKNady pubekimie Kpueopincica @ KOopOuHamax 
pu6ekim-—mazuHe3io-pubekim-2proHepum (a) i pubeKkim-maz2He3io-pubekim-gepu-bappya3zsum 


(6). 


BHcHOBKH. Pe3yJIbTaTH MpoBeseHHX JOCMIKeHb Jasiu NiAcTaBy aBTOpy 3poOuTH Taki 
BUCHOBKH. 

1. MintanbHuu cKlay, pHOeKiTy Mae 3HaYHY po3MaiTicTb, Mpo WO CBiIQYHTb YMCebHa 
KiJIbKICTb BUAWICHUX MiHaJIiB. 

2. Ix BMicT B OKpeMUx Tpobax KoMBaeTbCA Bi 4 AO 7. Po3nogzin mpob 3a HM 
MOKa3HHKOM Taku: no 4 MiHasiM - BiciM mpo6; no 5 - ABaHaATb; 10 6 - BiciM; No 7 - 
J\eCATb. 

3. HavOinbut HaoyHO!O MopMoro Mosayi ocob6mMBocTeH ximMiyHoro cKJafy puoekiTiB 
KpuBopiwoxa € noTpitHi AiarpaMu B KOOpAMHaTax: pubekiT—MarHesio-pHbekiT-rproHepnt i 
puoeKiT-MarHe3io-pubeKiT-depu-Oappyasnrt. 

OTpuHMaHi pe3yJIbTATH MOMKJIMBO BUKOPHCTOByBaTH AVIA aHasli3y xXiMi4HOrO CKJlafly 
iHWmMx MiHepaniB Hagrpynu «amdidomu» KpuBopi3sbkKoro OacefiHy i oTouyrouHx oro 
TepuTopil. 
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CJIOBHMK YKPAIHCbKHX HA3B MIHEPAJIbHMX BUAIB - KPOK JO CTBOPEHHA 
«MIHEPAJIOFI4HO! EHWMKIONE/AIT YKPAIHM» 


Yepnuu J.C, Kyzeuuyoka ©.0. 
IHcmumym z2eoximii, MiHepanozii ma pyoOoymeopexna imeui M.IT. Cemenenka HAH Yxpainu, 
Kuie, chernysh@nas.gov.ua, kulchec@ukr.net 


The Dictionary of Ukrainian names of mineral species was published in 2019. The 
publication takes into account the nomenclature recommendations of the International 
Mineralogical Association. The spelling of mineral names is given according to the 
recommendations of the Terminological Commission of the Ukrainian Mineralogical 
Society. The publication of the Dictionary was preceded by a number of publications and 
its extensive discussion on the website http://mineralopediaukraine.com. The compilers 
hope that the use of the names of minerals given in the Dictionary will help to improve the 
culture of scientific publications on mineralogical topics, and the preparation of the 
«Mineralogical Encyclopedia of Ukraine» thus advanced one fundamental step forward. 
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DICTIONARY OF UKRAINIAN NAMES OF MINERAL SPECIES - A STEP 
TO CREATION OF THE «MINERALOGICAL ENCYCLOPEDIA OF UKRAINE» 


Chernysh D.S., Kulchytska H.O. 


BctTytl. 34aBHa J10/{MHa, Ni3HaIOUM HaBKOJIMIUHI CBIT, HAMaraslacd JaTH BU3HAYeHHA 
ABULaM, IpefMetTaM, CHcTeMaTH3yBaTH i KNacHdikyBaTH HabyTi 3HaHHA. MoBa - 2%KHBUK 
OpraHi3M, AKHM MOCTIMHO PO3BHBaETbCA, OCyYACHIOETbCA, 30arayyeTbcA iHWIOMOBHUMU 
CJIOBaMM, 30KpeMa i npodecifuMnu. Tomy mpoljec TBOPeHHA HOBMX TepMiHiB Oe3nepepBHHE i 
TPHBae BiKaMH. 

YkKpaiHcbKa HayKOBa TepMiHOJIoria. IcTopid pO3BHTKy YyKpaiHCbKOl HayKOBOl 
TepMiHoviorii 6bepe cBi NowaTOK 3 1860-x pp. Kopotka cTaTTa jeKcukKorpada i eTHorpada 
M. JlepyeHKa «3aMeTKa O pyCHHCKOH TepMuHoOsIorHM» (1861) 6ysa nepwioro cipoboro 
IIPHBepHYTH yBalry AO HeOOxiAHOCTi pO3pOOKH HayKOBO! TepMiHoOsorii Ha OCHOBI 3pO3yMiN0} i 
3araJIbHOJOCTYNHO! YKpaiHCbKOl HapOJHOi MOBH Ta CTBOPeHHA PpOciicbKO-yKpalHCbKOoro 
CJIOBHMKa. 

«300TOIO AO6010» (Boeuenko ma in., 2002), «30n0TUM AecaTUpi44AM» (Boek, 1995) 
pO3BUTKY YKpaiHCbKOl TepMiHOJOTii CipaBeJIMBO Ha3MBaloTb 1920-1930 pp. Towi, y uacu 
CTaHOBJICHHA YKpaiHCbKOl ep»KaBHOcTi, y cKJlagi BceykpaiHcbKoi aKaflemii HaykK (BYAH) 
6y10 cCTBOpeHo IHCTUTYT yKpaiHcbKoi HayKoBoi MoBy (IYHM), wo 06’equas IIpaBonucHo- 
TepMiHoyioriuHy Komicito BYAH ta TepmiHnosoriuHy Komicitlo YKpaiHcbKoro HayKOBoro 
TOBapHcCTBa B Kuesi. CKylaqaHHA TepMiHiB i TepMiHOJIOTiYHUX CJIOBHUKIB CTaIO Ha HayKOBY 
OCHOBY, OTPHMaJIO CBOIO MeTOAOOTFitO i MOUaNO POSBUBATHCA MaAHOMIpHO Ta 3a NiATPHMKU 
epkaBu. IIpo BaxkiMBicTb 30MpaHHA MaTepianiB AVIA CTBOpeHHA TepMiHOJIOri4HuXx 
CJIOBHHKIB TOBOPUTb TOM akT, WO «JIMCTH KOpecnoHAeHTIB AO IHcTUTyTy Oyu ypAOBO 
3BiJIbHeHi Bi, MOWTOBO! OnaTH» (Ozienko, 2004, c. 378). 

Po3BUTOK yKpalHCbKOi TepMiHoOvioril 1933-1990 pp. nilioB WaAXxoM ii 3pociiljeHHA 
(Bayowa, 2008; Jopowenko, 2008). TepMikosorivni cnoBHUKH, BUAaHi IYHM oyu Busyyeni 3 
6idmioTeK i 3aKNaqiB OCBITM Ta 3HuMeHi, cam IHCTUTYT OyI0 CyTTEBO MepedopMaTOBaHO, a 
6araTo Horo cniBpOOiTHHKiB 3MylleHi OysJIM MPHNMHUTH CBOLO Poooty. 

1991 p. yKpaiHcbKa MOBa OTpMMavia CTaTYC Jep?KaBHOl, WO asl MOWITOBX 30iJIbIIeHHIO 
HayKOBMX nyOsikayii yKpaiHcbKo1w. 3aKoH Yxpainu 2019 p. «lIIpo s3a6e3neyeHHA 
@yHKWiOHyBaHHA YyKpaiHCbKOi MOBM AK JjepxKaBHOI» 3 HOBOIO CHJIOIO aKTyaJli3yBaB 
HeOOxiqHiCTbh CTBOPe€HHA HayKOBOi TepMiHosorii AepxxaBHOIO MOBO!O. 3a TiqpaxyHKaMu 
C. Jopomenko (2008), B YkpaiHi mpoTrsarom KinyaA XX-noyaTKy XXI cr. BUMWAM ApyKOM 
noHay, 600 tTepMiHonorivHHux CJIOBHMKiB (e€HIMKIONeAMYHUX, CJIOBHAKIB-AOBIAHUKIB, 
HayKOBO-TeXHi4HHX, POciMCbKO-yKpaiHCbKHx, aHTJl0-yKpalHCbKHX TOIIO). 

YkpaincbKa IpHposHMya TepMinovsoria. Uepes HeBeJINKY KiJIbKiCTb yKpalHOMOBHUX 
HayKOBHX Tipallb MpHposHHyoro CipAMyBaHHA TepMiHosioria y Wi rany3i 3HaHb Oya 
Hepo3BuHeHow (IIpoyuk, 2012). BoqHouac notpeoa y ii crBopeHui, Ha AyMky Ip. Xono0gHoro 
(1928), Oya uu He HahroctTpimotro cepey iHWmMx HayK. 

@®yHAaTOpoM yKpaiHcbKoi NpHposAHNyO! TepMinvosorii crif, BBaxKaTu I. BepxpaTcbkoro. 
Mpotarom 1864-1879 pp. BiH BuAaB WicTbMa BunycKamu «Ilo“aTKH JO yJIO%KeHHA 
HOMeHKJlaTypH i TepMiHosioril IpuposONUCHO! HapOAHOi», MaTepiaiu AO AKUX Oyo 3idpaHo 
B l'anmuuui, 3akapnatti, byKOBUHI. 

Yxsiagqayem epwioro «CioBHuKa TreosoriyHol TepMiHosorii» (1923) 6yB oguH i3 
OCHOBONOJIOXKHUKIB reovsiorii i reorpagii YKpainu I. TyTKoBcbKUH, AK y TOM Yac rosOByBaB 
y YTeonoriyHia cexyii IIpupoguuyoro sBigginy IYHM. YuenuH BBaxkaB po3poOeHHA 
ykKpaiHcbkKol NpHpogsHHyo! TepMiHosiorii «meKy4ye-NOTpiOHO!O» ClpaBoro, 3a3HayaB, WO B 
«yKpalHcbKifi HayKOBiit i NoNyAApHIN MpupogsHuyil AiTepatypi OaraTo TepMiHiB HeBJaJINX, 
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HeBJIVYHHX, JyoKe HerapHux» (Tymxkoecokuut, 2008). BukopucTaBuin 3i6paHi Ta BUOpAAKOBaHi 
].BepxpatcbkumM Ta C.PygHuupKumM (Pyduuyokuu, 1908, 1913) HapowHi Ta HayKoBi 
yKpaiHcbkKi pvpogso3sHaByui TepmMinu, II. TyrKoBcbKHH JONOBHHB 1X MiHepasIOridHor, 
reosIOri4HO! Ta reorpa@idHor TepMixovoriero i3 OCTyYNHUX Homy iTepaTypHux AKepew. Y 
BCTYNHOMY CJIOBi 40 COBHUKa aBTOp 3a3Hayae: «IIpHposHH4ya TepMiHOVIOriA B AiMCHOCTU 
icHye B Hapogi. HemoxsuBo irHopyBaTH i 3aHeg{OaTH CAIOBHUX CKapOiB, WO Oe3smepe4Ho 
iCHY!OTb B HapoHii MoBi; B Hifi € AyKe rapHi i AcKpaBi BUpa3u; Tpeba Me 3aBAATH COOi 
TPYAy - O3HAMOMUTHCA 3 THMH CKapOaMH, IMJIbHO po3llyKaTH i HAYKOBO-KPUTHYHO BUBYMTH 
ix». Tak, y CIOBHUKy 3HaXOAMMO Bali HaposHi TepMiHu (CHHOHiMH): asIOMiHi — TIMHeLb; 
aMiaK - CMOposellb; aHTiqpuy, — Oe3BOAHUK; acTepv3M —- 3Bi34,KyBaHHA; OapuT —- TAKeHb; 
KOHr1OMepaT — 31iMHAK; KPMINTOMOpOHUE - ryljaBui; Mikpockon —- ApiOHOBUA; CaMOpOsOK - 
poAMMellb TOWO. BOAHOUAC iHWOMOBHI CJIOBa ABTOP TaKOX*K HaBOAMTb NOpA i3 HapOAHMMKH. 
3ragaHui CAOBHHK MicTMB yci BiqomMi Ha TOM Yac TepMiHu i OyB NOKIMKAaHHH MpHBepHyTU 
yBary 40 HeoOxigHocTi cTBOpeHHA podecifvoi yKpaiHcbKoi TepMmiHosorii i cipuaTu 
TOopo3yMiHHIO Mik daxiBIAMM WVIAXOM BHpoOsIeHHA i 3aTBepsMKeHHA OHO3HAYHUX 
TepMiHiB. 

Mivepasioriuva TepMibHOI0riad Ta CHOBHHK yYKpaiHCbKHx Ha3B MiHepaJIbHHXx BULB. 
Cepey, NpHposHHM4Mx HayK MiHepasiOria —- OfHa 3 HaMaBHillMX, ale NepwwMu TylyMayHuui 
CJOBHHK 3 MiHepasiori4Hol TepMiHOJOrii «Bupa3sHA—MiHepasIbornuHa»—I.BepxpatTcbKoro 
no6auvB cBiT mMue 1909 p. BugaHHaA MicTuno noHag 580. TepMiHiB. 3 MiHepasioril Ta 
KpHcTaslorpagil, W0aHUX YKpaiHCbKOW Ta HiMel|bKOIO MOBaMH. ABTOP 3allpONOHYBaB Ha3BU 
pocrux MopM kpxHcTaiB, TepMiHH VIA XapaKTepMCTHKM Oi3M4HUX BJacTUBOCTeH 
MiHepaJiB. 

Po3KBiT MiHepaJIOri4HHX OCiAKeHb B YxkpaiHi, AKHH AOCMIMHHKH Ha3HBalOTb 
«30JIOTHM BikKOM» (Mamkoecokuu, 2017), ipunaB Ha nepiog, 1940-1990 pp. Came tTogi 
BCeOi4HO pO3BHBaJIMCA BxKe BIAZOMi HalpAMH MiHepaviorii (perioHambHa, TreHeTM4Ha, 
KpucTasoximia MiHepaiB) Ta 3apoy»KyBaMca HoBi (KOcMi4Ha, Pi3HKa MiHepaiB TOLIO). 
Byam 3acHoBaHi nepiogv4Hi BUAaHHA, MpoBosMMcA HayKOBi opyMH, BuAaBaJIMCA 
niAPYYHUKH. 3’ABMIMCA PyYHAaMeHTaJIbHi MOHOrpagiyHi 3BeAeHHA 3 MiHepasoril pi3HHx 
perioHis YkpaiH Ta po OKpeMi NOpOAOyTBOpIoBaJIbHi MiHepasu. IIpoTe cepey BeMKOrO 
pi3HOMaHITTA Mpallb CJIOBHMK O6yB sme OAMH - «MinepanoriuHui COBHUK» E. JlazapeHka 
Ta O. Buuap (1975). Ak 3a3Hauamu y Hepeymosi cami aBTopu, «CJIOBHUK € Neplworo cipobor0 
3i0paTu HW ynopsAAKyBaTU cyyacHy yKpaiHcbKy MiHepasoriyHy TepMiHoviorito i BCTAHOBUTU 
NpoBigqHi MpvHyunu Biqoopy cTapux i yTBOpeHHA HOBMX TepMiniB» (c.5). BugaHHa 
noO6yfOBaHe 3a CHIMKJONeAMYHHM MpHHYMNOM i MicTHuTb NOHag 14000 Ha3B MiHepasiB i 
MiHepasioridyHux TepMiHis. 3 Toro Yacy NoAiOHUX Mpalib He 3’ABJIANOCcA. HuHi €EfHHUM 
odiuiHHo pekKOMeHAOBaHHM HOPMaTHBHUM CJIOBHHKOM yKpaliHCbKOi HayKOBO! TepMiHOVOTii, 
AKWM MICTHTb MiHepasori4Hi TepMiHH i Ha3BH MiHepawiB, € «PociicbKO-yKpaiHCbKHuu 
CJIOBHHK HayKOBOi TepMiHosorii. MaremaTuka. Mi3zuKa. TexHika. Hayku mpo 3emsi0 Ta 
Kocmoc» (1998), nj0 BKsIOuae 61H3bKO 120 THC. TepMiHiB. 

CBitropa moTpe6a y cCHpoBHHi AA pi3HHx Taly3eH4 MpOMMCIOBOCTi CTHMYQJIIOE 
noriHo6sieHe AOCIiKeHHA MiHepaJIbHO! PeYOBUHH, WO y NOEAHaHHi 3 pO3BUTKOM HayKOBOro 
ipWiajo6yAyBaHHA Ta 3aJIyYYeHHAM JO NOLWYKiB CHPOBHHU MeTOJiB, pO3SBAHYTHX Ha CTHKYy 
HayK, IpHBesIo AO pocty 4Ycyia BiIZOMUX MiHepasiB, 30ara4yeHHA ix HOMeHKJIaTypu Ha HU3Ky 
HOBHX Ha3B. 3 1959 p. KOHTpOJIb Haf, YBeJCHHAM HOBHX Ha3B MiHepawiB Ta BUpoOeHHA 
€(MHUX WpaBul peecTpaliii HOBUX BUAIB 34iMcH1oe MixkHapofHa MiHepasioridna acowialia 
(MMA). B Yxpaini TakuM peryto104uuM opraHoM 3 2017 p. € TepmiHonoriuHa Komicia 
Ykpainhcbkoro MiHepasioriyHoro TOBapHcTBa (YMT), ofHMM i3 NepwoyeproBHx 3aBJ,aHb AKOi 
CTasiO CTBOpeHHA CyIOBHHKa ykKpaiHCbKHxX Ha3B MiHepaIbHux BUAIB. HeoodxiazHicTb 
CTBOpeHHA CIOBHHKa CTaJia HeBiAKIaHOIO i 3po3yMisIoIO 3 NMOYATKOM peawi3zalii 
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MaciiTa6Horo mpoeKTy «MivepanorivHa eHyMKONeszid YKpainu» (MEY), igea sakoro 
HaJI@KUTb aKasemMiky €. Jlasapeuky. IlepummH pyKonucHui BapiaHT CuoBHuKa Ana MEY 3 
epeJikKOM TepMiHiB, AKi MalM OTPHMaTH TpaKTyBaHHA B eHUMKIONesiil, CTBOPHB 
B. Tapaumun y 2001 p. Y npoyeci nofanbuioi Horo nigroTOoBKH AVIA 3a6e3ne4ueHHA 
OAHO3HaYHOCTI ifeHTudikawii MiHepaniB ix Ha3BH 3alpONOHOBaHO ynops,KyBaTu 
BIANOBIqHO 40 MiKHaposHOi HOMeHKJaTypH (JloHomapenko, KyaoyuuyoKa, 2015). 
TepmivnoyoriyHoro KoMiciero YMT yxBasleHo cnoci6 yTBOpeHHA KMpWJIM4HUX CHHOHIMiB, 
paBomuc Ha3B XiMiyHO a60 CTpyKTypHO BUAO3MiHeHHMX aHaJIOriB Ta MpedikciB, YTBOpeHux 
Bi, Ha3Bu ximidHoro eneMeHtTa (Kyzouuyoxa ma in., 2017). Y 2019 p. Ha cropiHKax *KypHaJly 
«3anucku YMT» ony6mikoBaHo CAOBHHK, AKMH MiCTHTb MOHag 9 Tuc. TepMiHis. Y HbOMy 
ipaBONMc Ha3B MiHepawiB, BiqOMuUx AO 1975 p., 3ano03M4eHoO 3 «MiHepasiori4Horo CJIOBHHKa» 
(1975); Ha3BH MiHepanis, BigKpuTi y mepiog 1975-1990 pp. nogaHo aHasoriyHo 
KMpWJIM4YHUM TepMiHamM 3 «MuHepasoruyeckoro cjloBapsA» (2008); yKpaincbKi CHHOHiMU 
Ha3B MiHepavliB, 3aTBepsKeHHX Nic1a 1990 p. yTBopeHo WIAXOM TpaHCKpHOyBaHHA — 3allHc 
BHMOBM JIaTHHOMMCHO! Ha3BH MiHepasly. KpimM Ha3BH MiHepaJIbHOrO BUHAY aHriMCcbKOW, 
yKpaiHcbKoW i pocificbKol0 MOBaMNH, y CIOBHUKy MOfjaHo KpHcTaoximiyHi Popmy.in, AaTH 
3aTBep/PKeHHA i NOXOJKeHHA Ha3BH. CHOBHHK PeKOMeHAOBAaHO JO ApyKy pilleHHAM YueuHoi 
pagu IncTuTyTy reoximii, MiHepanoril Ta pyfoyTBopeHHA imMeHi M.IJ. CemenHenxa HAH 
Yxpainu. Voro Buganua € NifrpyHTaM JIA ApyKOBaHuX 4H e/IeEKTPOHHUX 3BeAeHb 3 
MiHepasiorii, 6a3 WaHux MiHepasiB, MiHepasIOri4HuxX OBIAHUKIB TOMO, OCKiJIbKUM 3af1A 
YHUKHeHHA TOABH MOMMJIKOBHX TepMiHiB NOAiOHi Upalli MOBMHHi OyTH cTBOpeHi 3a 
yHipikOBaHHMH HOpMaMH, OJHIe 3 AKMX € Ha3Ba MiHepawly (MiHepaJIBHOrO BUY). 

AlocBi, MiTOTOBKU CJIOBHHKIB, AK i OYAb-AKMX iHUWIMX AOBIAKOBMX BUfjaHb, MOKa3aB 
ABHY llepeBary OH-JIaHH pecypciB Haj, APyYKOBAHMMH BUAAHHAMH. 3HaAdHHMH OOcar MaTepiany, 
3MiHH B HOMeHKJIaTypi MiHepaniB Ta MpaBonuci noTpebyroTb 3MiHuTH TigAXig AO 
ONpWJIKOMHeEHHA AaHHx. Tomy Ha caHTi MEY, crBopeHomy 3a CIOHCOpcbKO! NiATPHMKH, 
po3MilJeHO NopTasIbHy BepcitO CAOBHMKa yKpalHCbKHXx Ha3B MiHepaJIbHHX BULB. 

Hapa3i posmoyaTo HacTyMHHH eTall - HalMOBHeHHA CTOPiHOK OMMCOM MiHepavlis, 
6idniorpadiero 3 MiHepanorii YKpainu, Oiorpadiamu BigoMMXx MiHepayoriB, CBiTJIMHaMU 
3pa3KiB MiHepaJIiB TOLNO. 

YkpainhcbKa MivepaJiorid NOUMHAE BJIMBATHCA y CBITOBY. JIA NOMeruieHHA PO3YyMiHHA I 
YHUKHeHHA pi3HOUNTAaHb HeOOXiZHMM € JOTPHMaHHA HOMeHKJiaTypHHXx peKomeHsanin MMA. 
BogHoyac, y HayKOBii CHIMbHOTI CHocTepiraeTbcA TeHeHWiA MOCIYrOByBaTHCA CBOErO 
HaljiOHaJIbHOIO MOBOIO JIA WepefaBaHHA JeAKHX Ha3B i TepMiHiB. 30KpeMa calT 
www.mindat.org AJId KOXKHO! 3aTBepsPKeHO! Ha3BU MiHepasly i OaraTbOx He3saTBepAPKeEHUX 
nofae HiMelbKi WM icnaHcbKi CHHOHiMU, AVIA OaraTbOxX MiHepaJIbHHX BUAIB HaBeeHO 
opdorpadito Ha3Bu iHWIMMM MoBamu. Ile cepey, aBTOpiB NMeplIMx 3BefeHb 3 yKpaiHCbKOl 
NpWposHHyO! TepMibosorii He OyI0 OAHO3HAYHO! AYMKU, AKHM LWIAXOM pyxaTHca Jami, - 
30CepeAUTHCA Ha HEOOXiAHOCTI BAKOPHCTAHHA HapOAHOPO3MOBHKHX NOHATH JIA WO3HAYeHHA 
@axoBux TepMiHiB YH MpuBecTH HaljioHasbHy TepMiHosioriio y BiANOBiqHiCTb 3 
MbkKHapogHoro (IJpoyux, 2012). Ha Tai ToTambHoi rmobanizauii ycix cdep HayKoBoi 
Ais JIbHOCTI BaXKJIMBUM € He 3aryOUTH yKpaiHCcbKi CHHOHiMM Ha3B MiHepaJiB i BxKUBATH Ix y 
HayKOBii iTepaTypi Nopsy i3 JaTHHOMMCHUMHU TepMiHaMH, 3aTBepyyKeHHMU MMA. 

BHCHOBOK. CAOBHHK YKpaiHCbKMX Ha3B MiHepaJIbHUX BUAIB CTBOpeHO 3 ypaxyBaHHAM 
HOMeHKJIaTypHHx pekoMeHAauif MMA. BiH MicTHTb Ha3BH MiHepaJiB, MpaBOMMC AKHX 
nogaHo 3riqHO 3 peKoMeHAaliamu TepmixHosiorivHol Komicii YMT. OnpniroaqHeHHto0 
CnoBHHKa MepefyBala Hu3Ka MyOsiKayii i wWupoKe woro oObroBopeHHA Ha caiiTi 
http://mineralopediaukraine.com. YnopaxAHUKH CHOsiBaIOTbCA, WO BUKOPHCTaHHA Ha3B 
MiHepaJliB, WOfaHUx y CJIOBHUKy, CIPHATHMe MiABULeHHIO KYJIbTYpH HayKOBHX nyOsiKaiit 3 
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MiHepaJOridHOl TeMaTHKH, a MigroToBKa «MivnepaoriqHol eHuMKoNesil Ykpainv» TaKHM 
4HHOM MIpocyHyviaca Ha OAM PyYHAaMeHTaJIbHUH KpOK ynlepes. 
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KOMILVIEKCYBAHHA METOAIB HAYK ITPO 3EMVJIEO IPH 
BAMPIWIEHHI MPAKJIAJHUX 3A Ad 


MEPCHEKTHBH HA®TOFA3OHOCHOCTI I’ ATHTOPIBCbKO!I MJIOWI AHIMPOBCbKO- 
JOHEWbKOI 3ANAJHHH 3A JAHHMMH KOMILIEKCY ATMOFEOXIMI4HMX I 
JMCTAHUIMHMX METOJIB JOCJIIA2KEHb 


A3imoe 0.T.1, Baepiu L.J.2, Jy6ocapcekut B.P.2, Tustcukoecekut B.C.3 
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Using the technology of structural, thermic, and atmogeochemical investigations the 
authors performed a number of the studies among which are the geostructural and 
morphostructural analyses, the structural interpretation of satellite data, field works on 
the emanation and thermometric surveys, laboratory chromatographic analyses of gas 
samples collected from the undersoil layer, integrated interpretation of atmogeochemical 
and remote sensing data, predicting oil-gas occurrence for the Piatyhorivka area within 
the Dnieper-Donets Depression. It is found that this area is located in the complicated 
tectonic environment. Within its boundaries the relative “autonomic” northern and 
southern zones of the anomalous gas elimination are detected and five local plots of the 
difficult configuration projected for the further exploration of oil and gas accumulations 
are identified. 


PROSPECTS OF OIL-AND-GAS OCCURRENCE FOR THE PIATYHORIVKA AREA WITHIN 
THE DNIEPER-DONETS DEPRESSION USING ATMOGEOCHEMICAL DATA SET AND 
REMOTE SENSING METHODS 


Azimov O.T., Bagriy I.D., Dubosarsky V.P., Chizhikovskiy V.S. 


Bctyn Ta nocTraHoBkKa 3aBfaHHa. IIporHo3yBaHHA NoKJafy ByrieBosHiB (BB) y 
3€MHMX Hafpax € CKJlIaqHHM 3aBfaHHAM. HeoOxiqHO BH3HAYHTM He TiJbKM TpocToposBe 
po3TalllyBaHHA okay i rmMOuHy Horo 3aJIAraHHA, a TAKOK HAaCHYeHICTh NeEBHHM THOM 
osroify, 30epexeHicTb ToWO. HanpuKaag, Or0if0NpOHUKHi HM reosMHaMiyHO aKTUMBHi 30H, 
AK KaHaJId eHeproMacolepeHeceHHA Ta IWJIAXH ra30BHAiieHHa (30Kpema, pagioemanHalil), 
AKTHBHO BIVIMBaloTb Ha YMOBM MOpMyBaHHA Ta 36epiraHHaA nokKayzis BB, BNMBalOTb Ha 
IWJIAXM Mirpauii 40 3eMHO!i MOBepxHi pi3HUMX 3a CKVIaJOM HM MOXOsKeHHAM QywOIAiB, y TOMY 
qucii WU THX, WO € NpAMMMM iHAMKaTOpaMM Ta30BHx NoKayis. Ha posnosin ra3iB y 
IIpHNoBepxXHeBOMy Llapi BIJIMBa€ 3HadHa KiVIBKICTb reOJIOriMHUX, CTPYKTYPHO-TeKTOHI4HHX, 
JUTOOTIYHUX Ta iH WAX YHHHUKIB. 

Ojep2KaHHA 3a3Ha4eHO! indopmaLii Mowe OyTH AOCATHYTO MpM BIMpOBasKeHHi B 
NOWYKOBHH Mpoyec okpimM TpagMuihHux reonoro-reodi3M4Hux pooiT TaKoxK i BiHOCHO 
HeTpaJMuWiMHUx MeTOAIB AOC KeHb, AKi € EKCIPeCHHMH i MasIO3ATPpaTHHMH, Ta IXHix 
KOMIIJIeKCiB. J\O TAaKMX, 30KpeMa, HaJIexKATb KOMIVIeCKC CTPpyKTYpHO-TepMO-aTMOreoxiMi4HUx 
WocniyKeHb (CTAT), B ocHOBy AKorO NOKMayeHi HOBi HayKOBO-MeTOAMYHI Ta NpuKasHi 
po3spoOKU 3 YJOCKOHAaJIeHHA Ta BIIPOBayKeHHA y MpakKTHKy MpHMOBepxXHeBUX eKCIIpeCcHUux 
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MeTOJiB MpOrHO3yBaHHA 30H PO3PHBHHX MoOpylleHb MiABUUeHO! reodwiAZOMpOHUMKHOCTI 
(TpiljMHyBaTocTi, po3ylliJIbHeHHA) 3 MeTOIO BHPilIeHHA HH3KM TeOOrOMOllyKOBUX Ta 
reoeKOJIOri4¥HHx 3aBsaHb (Baepiti ma in., 2016). 

Basyrouncb Ha TexHovsiorii CTA, 3aBgaHHAM Hallux AOcIAKeHb OyJIO yTOUHeHHA 
CTPpyKTypHOoi Mojesi Ta MpOrHoO3yBaHHA QJHIAONPOHUKHOCTI MepcneKTMBHUX AiJIAHOK y 
mMexax II’aTuropipcbkoi nomi AHimposBcbKo-JjoHeybKoi 3anagqunHH (3) Ha ocHoBi 
BHABJIGHHA CydaCHHX YeOfMHaMi4HO aKTHBHHX M3’IOHKTHBHUX 30H TiABULUeHO! 
MNpOHHKHOCTi, WO BH3HAUAIOTh WAAXM Mirpallil AO 3eMHOi MOBepxHi pi3HHX 3a CKJIaJOM 
110i iB (30KpeMa, ByIyIeBOAHeEBHX iHAMKaTopis). 

AHasliz NonepesAHix JOcIifKeHb HW BHUALIeHHA HeBHpilieHHx paHilie npobs1em. 
Il’aTuropiBcbKa Molla WpwypoveHa AVI MiBAeHHO! Kpahosoi 30Hu /I3. ipyiuna ii wacruuHa 
po3TallloBaHa B Me?Kax NiBAeCHHO! MpHOOpTOBO! YacTHHHU 3ala{MHH, a NiBJeHHa — y MeKax ii 
niBfeHHoro OoptTy. TaKHM Y4HHOM, 3aKapTOBaHy Ha MOWi CefCMOopo3BiqKOIO MeTOJIOM 
cnisibHOI riM6uHHO! TOUKH (MCIT) no ropu30HTax BigOuTTA VI2 (D3*) i VB3 (C1v1) Ha3HadHy 
3a po3sMipamu  II’aTuropiscbky OpaxvaHTUKJiHaJIbHy CKJlafy\Ky 3 MiBHiYHOrO 3axOfjy Ha 
NiBAeHHHU cxif, NMepeTHHae TiBgeHHe KpaHoBe nopylwieHHA (Bocko6ouHukK ma in., 1992). 
ABTOpaMH BKa3aHOro 3BiTy Ha NepeTHHi Npodinis 41245 88 i 12245 88 B anikanbHi YacTHHi 
NiJHHATA, WO 3a TOPH3OHTOM VB3 OKpecsieHa i3orinco1w -2925 mM, peKOMeHTOBaHO Jo OypiHHA 
CBepJJIOBUHY 3 MeTOIO NOfabiuoi OWiHKH NepcieKTHB Ha@Tora3soHocHocTi Avioli. OAHak 
mpooypeno ii He 6yuio. 

BukoHaHi paHille aepoKocmoreosioriyHi focnigKeHHA (Tapanzya u odp., 1986) 
AeTamizayiMHol KapTHHA WOO poO3spHBHO! TeKTOHIKM Ha TWI0Wli He jaJIM, OCKiJIbKU 
OXOMJIOBaJIM 3HAYHO OiIbLIy 3a pO3MipaMH AiAHKy. ATMOreoxiMi4HO! 3H0MKH B paHoui 40 
2017 p. He mpoBogusoca. OTKe, OWiHIOBAaHHA BYIvIeBOJHeEBOTO NOTeHIialy BJacHe 
Il’aTuropiscbKol mWiowi Ha AeTaIbHOMy MaclTaOHOMy piBHi NpaMuMU abo HelnpAMMMU 
MeTOJaMM B MomepesHi pOKM He BAKOHYBasioca. ToxK Mepes, HaAPOKOPHCTyBayemM MVIOLWMi 
nocTajla WA HeEBUpilieHa paHile MpoOseMa, 40 BUPiWeHHA AKO) 3asly4HoO KoMiviekc CTATY/]. 

Matepia1u, MeTOAM HW TexHOJIOOriA AOCIiAxKeHb. ABTOPAaMH BUKOHAHO KOMIIIeKC 
AociKeHb 3a TexHosioriero CTA (Ba2piti ma in., 2021), wo BknOUaB: reocrpyKTypHui 
aHali3 HadBHOrO MaTepialy reomoro-reomi3sM4HUux poodiT; MopdocTpyKTypHHu aHani3 Ta 
CTpyKTypHe JewiMdpyBaHHA AaHMX KOCMi4HOrO 3HiMaHHA (6a30BMH MyJIbTHCHeKTpaJIbHu 
3HiMoK ASTER 3 kocmiyHoro amapata Terra Big, 17.04.2004 p., SRTM-300paxKeHHA 3 
cynyTHuka Shuttle) ra TonorpadiHux KapT; NoboBi poboTu (eMaHaliiHa — pafoH i TOPOH - 
Rn, Tn; aTMoreoximMidHa - BOJeHb, resi, ByrIeKHCIMH ra3 — H2, He, CO2, BiIbHi ByryIeBOAHI; 
Ta TepMOMeTpH4Ha 3MOMKH); JabopaTOpHHH xpoMaTorpagdiyHuu aHani3 mpoo ra3is, Wo 
BigiOpanHi 3 nigrpyHToBoro Wapy; o6pobKa Hi inTeplpetTallia pe3ybTaTiB eKcHeAMWiMHUX 
AOcIiyKeHb; KOMIIeKCHa iHTepmpeTaliid OTpHMaHHxX AaHHMX aATMOreOXxiMi4HHXx i 
AMCTaHWiMHUX MeTO/IB AOCII7KeHb; IpOrTHO3yBaHHA HadTora3o0HOcHoctTi AiIAHKU pooirT, WoO 
Mowe OyYTH NOB’A3aHOLO i3 CTPpyKTypHHMM Ta HeCTPpyKTypHHMM TacTKaMUM, Ha OCHOBi 
BHABJICHHA Cy4aCHHX reOAMHaMi4HO aAKTHBHAX 30H PO3PHBHHX NOpylleHb MiABULeHO! 
110i JOMpOHUKHOCTI. 

Y 2017 p. 3a TexHosoriero CTATY] BignpalboBaHo 24 nyHKTH cnocTepexKenHb (IIC) Ha 
nomi mpuomu3Ho 10 km? 3 mpHB’s3KOIO [MX MYHKTIB AO KOOPAMHATHOI Mepexi 3a 
Tul06asIbHOIO CHCTeMOIO NO3MWioHyBaHHA (GPS). Y 2020p. BukoHaHo Bigoip 145 (+3 
AOaTKOBMX) MmpoOu Ha Mowi, Wo MpHOmu3HO cTaHoBHYsia 10 KM?. Y 2021p. y Memxkax 
NiBAeHHO! YacTHHA Mow AOC KeHb 3pOOJIeHO NOBTOpHe OObcTeKeHHA Ha 21 TIC. 

Pe3yi1bTaT NpoBeseHHx AOCIiAKeHb Ta Moro OGroBopeHHA. 3a pe3sybTaTaMU 
cmpykmypHozo QewudpyeaHHA OaHUux OUCMaHyYiUHUX 3HiMQHb CKJaj[eHO 3BeeHi 
eJIEKTPOHHi (y BEKTOPHOMy opMarTi) KapTOcXeMH eIeMeHTapHHX MiHeaMeHTIB i AyroTunis. 
JIinifHi 06’€KTU 3rpynoBaHO B JiHeaMeHTH Ta IxHi 30H. BOHU YTBOPIOIOTb 3aKOHOMIpHO 
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poO3TallOBaHi CHCTeMH NeBHUX HallpAMKIB, TOJIOBHAMM 3 AKMX € AiarOHasbHi. JIiHeaMeHTHi 
30HM iHTeplpeTy!lOTbcA AK aKTHBi30BaHi Ha CyYaCHOMYy eTali TeKTOreHe3y CTpyKTypu 
M3’ }OHKTMBHOLO Moxo/pKeHHA. IxHift KapKac ABJIAB 6a3HC AVIA MOJabIUIOrO KOMIIeKCHOrO 
aHaJli3y OTPHMaHOPO y NpoLeci AOC AKeHb MacuBy pi3HOpiAHHx AaHHx. 

Pe3yIbTaTaMU MaATeMATUMKO-CTATMCTHYHO! OOPOOKN NOIbOBUX MepMOMemMpuUYHUX 
OocnidstceHb BUABMeHO HacTymHe. Y 2017p. nigBuujeHHi 3HaYeHHA NOKa3HHKa 
cnocTepirayIMcA B30B%K MiBHi4HO-3axXiMHOI i CXiQHOL YaCTHH MJIOWi AOcTiAKeHb, y 
WeHTpasibHiit Ti YacTHHi Ha ABoOx IIC dikcyBaslacA 30Ha 3HM2KEHUX 3HAYEHb TeMMepatypyH. Y 
2020 p. 3aranom gikcyBanocad Tpu AiNAHKH TeMMepaTypHoro MiABUU\eHHA WOKa3HHKa: 
WimaHKa 1 - cKlaqHoi POpMHU, pO3TaIOBaHa B NiBHiYHiM YacTHHi NoWMi Foci xKeHb (B Ii 
MexKax BUAiAeETbCA JiHiMHO BATATHYTa 30Ha CyOMepHAiOHaJIbHOrO HallpAMKy), AiIAHKa 2 - 
IJIOWJOBO! POpMY, CaOKOIHTeHCHBHa, PO3TAaOBaHa B WeHTpaJbHit YacTUHi 3axiHOTO Kpalo 
NOW, AiAHKa 3 - yTBOPHOE Ha MiBKiIble, NiBJeHHa, 3axXifHa i NiBHi4Ha YaCTHHUM AKOFO 
@iKCyIOTbCA TeMMepaTypHO!O 3HOMKO!0, a Cxif{Ha HEBH3HayeHa Yepes BiACcyTHicTb IIC. 3a 
pesyJIbTaTaMM ocipKeHb 2021p. nigqBuujeHi 3HAaYeHHA TOKa3HWKa_ cimocTepirasuca 
B3/,0B)K NiBHIYHO! YaCTHHM MOLI. 

Emanayiutni docaidstceHHa (Bu3Ha4YeHHA 06’EMHOi KOHeHTpallii B nigrpyHTOBomy 
nopirpi Rn, Tn ta ix cniBBigHOWeHb) BiObpaxKaoTb 3fe0iIbuIoro NpuypoyeHi AO 30H 
TPilJMHYBATOCTI TipCbKHX Nopif, 30H TreOsMHaMi4HOrO- Halpy?2KeHHA 3eEMHO!l KOpH B-MerKax 
AocniypkKyBaHo! Mio, AKi N0B’A3aHi 3 BiZMOBIZHAMUM 30HaMM reosMHaMiyHoro CTHCHEHHA 
a6o pO3TATHeHHA. 3a poO3NOAiVIOM BKa3aHHX MOKa3HHKiB Bif3HAadaeTbCA BiACyTHICTb 
“yparaHHux” 3Ha4eHb, WO MepeBHLyloTb cpefHe + 3S. Tloxa3sHuKu dikcyBasIMcA Ha piBHi 
@OHOBHX i He3Ha4yHO!O Mipolo NMiABUUeHHX 3Ha4eHb. Le cCBIQYHMTb po BiACyTHICTb 
iHTeHCHBHHX TeOAMHaMi4HHX HalipyxKeHb Ha MvJiowi. PasoM 3 THM 3a pe3y/bTaTAaMU 
AoctiKeHb 2017 p. BH3HadeHO Bi 30H BiHOCHOYLO Hallpy2KeHHA, AKi OXOMJIFOIOTb CxiHy 1 
NiBHi4HO-3axifHyY YaCTHHU TWwiowi AocnipKeHb. 3a pe3syibTaTamMu podit 2020p. uiTKO 
BM3HaYalOThbCA Bi JIOKAJIbHIi JIJIAHKM — NiBHi4Ha i MiBJeHHa. 

AmmoczeoximiuHumu docAiddtceHHAMU KOHIeHTpalii ByryieKucOro ra3y B 
NiAlpyHTOBOMy MOBITpi BCTaHOBJIeHO, WO HesaslexKHO Bi] POKY 3HMOMKM MiABHWeHi UH 
aHOMaJIbHi 3HaYeHHA Horo BMICTy 3araJIOM 30irartoTbcA 3 NiIZBULWEHAMU 3HAYeCHHAMH pajloHy 
i Topouy. ByrieKuciMi fa3, AK MpaBuo, CBINYUTb po MpollecH OKMCHeHHA, AKi HaMOiIbU 
iHTeEHCHBHO TIpOxXOAATb MO 30HAaX TDPilMHyBaTOCTI, Ae icHye€ NOCTIMHHH NMiATIK 3 Hap 
HeEOKHCHeHHX BYrIeBOAHEBHX CHOJIYK, i B TOM Ke 4aC € BUIBHAM KHCeHb. 

Teniti HaWOisbu0r0 KimbKicT1o mpoo (y 117 3 145) BuaBseHo nig Yac 3H40MKUH 2020 p. 
NigqBumeni Horo 3HayeHHA Ha WOW i 3arasOM rpylyloTbcA Ha TPbOx AiviadHKax: 1) NiHiMHO 
BUTATHYTIM, WO yTBOploe aHOMawilo 3 MOpdoviorielo y MWwiaHi THMy «KyTOBOrO KJIMHy»; 
po3TaloBaHa y MNiBHiyHii YacTuHi nviomi; 2) KononogzibHid NMnowoBih (aHomMania B 
IeHTpasbHit YacTHHi 3axiqHoi Mexi Noi); 3) NAOWOBIH, Wjo 3aKapTOBaHa B LWeHTpaJIbHilt 
yacTHHi cxigHoi Mexi miomi). HaaBHicTb resito cBiqYHTb pO aKTHBHe pO3BaHTaKeHHA 
TVIMOMHHUX ra3iB Ha Wiowi MoctisKeHb, OAHaK Wert Mmpowec BigqOyBaeTbcA He M0 
reOAMHaMidHO aKTHBHMX 30HAaX, AKMM BiAMOBIAalOTb aHOMaJiil pagoHy i TOPOHy. 

3a pe3yJIbTaTaMUM OCIA KeHb BOJHIO y NiAIpyHTOBOMy MOBiTpi B MerKax MIOWi pooiT 
He BHM3Ha4eHO. MorKMBO B iCHYHOUMX MICLIAX PO3BaHTaxKeHHA boro ra3y MpoTikatoTb 
AKTHBHi XiMi4Hi NpoLecu, WO Horo 3B’A3YIOTb, yHaCiAOK YOrO KOHLWeEHTpallid BOAHIO icTOTHO 
3MeHLIVETHCA. 

Y mexkax miowi poOir BUKOHyBaIMCcb aTMOreOxiMi4dHi AocisKeHHA 3 BH3HAYeHHA 
MetTaHy (CH4), erany (C2He), mponany (C3Hs), iso6yraHy (iCsHio), OyraHy (nC4H10), 
izoneuTany (iCsHiz2), mneHtany (CsHi2), rexcany (CeHi4) Ta HeHaCH4eHUX BYrIeBOAHIB - 
eTuyieHy (C2H4), i mponineny (C3He), cKnagasuca BignoBiAHi KapTu (puc. 1). 3a posnosinom 
MeTaHy i Horo roMOJIOriB BUABJICHO CKJIaJHHM i HepiBHOMIPHHH po3snofisl MOKa3HHKIB, WO 
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CBIQYHTb po ApiOHoOOsMOKOBy OyfoBy MWiomi. Posnosin MeTaHy Aeujo Biqpi3sHAeTbCA Bil 
po3nofisy Horo romosoris. Tak MeTaH 3arajoM dikcyeTbca y NiBHiNHiM YacTHHi Moi, y 
TOM 4YaC AK HOFO FOMOJIO‘M YTBOPIOIOTh ABi 30HM — NiBHi4HO-CxifHy i MiBJeHHO-3axiguy. Y 
J/eAKUX BUMayKax Ha IC nigqBujeHi 3HaYeHHA FOMOJIOTIB MeTaHy MpOcTOpBO He 30iraloTbcA 3 
NiABULWeHHMU 3HaYeHHAMH KOHIeHTpalli BJlIacHe MeTaHy, WO 3a3BM4aH cMocTepiraeTbca 
Ip icHyBaHHi 4M3’IOHKTHBHUX NOpylleHb 3 NOXHAMMU MOWMHAMUM PO3pHBiB, AKi Nopay 3 
BIOMMMM 3a JaHHMH CeHCMOpO3BiAKU NepesOaualoTbcaA HaMH. Pa30M 3 THM BizMiyaeTbca 
HM3bKa TPpOHHMKHICTb WIOWi KpatoBoro cKuAy A\HiMpoBcbKoro rpabeHy, B Mex%Kax AKOTO 
3a@iKCOBaHi 3araJIOM POHOBi 3HAYeHHA MOKA3HUKIB C2H6, C3Hs, C2H4, C3He, iC4H10, nC4H10, 
iCsH12, CsHi2. 





Pucynok 1. IT’amuzopiecbka naowa 
AAS. Kapmocxema posnodiny 
noka3Hukie cyMu eyeneeodHie (XC2- 
C6 * 10-6, 06.%). 1 - nyHkmu 
cnocmepexceHb CTAIY: a) 2017p, 
6) 2020 p., 6) 2021 p.; 2,3 - dani 
celicmo-po3eidku MCIT: 2 -po3pueni 
nopyweHHsa: a, 6-niedeHHe Kpauoee, 
euseeHe no. 20pu3z0oHmax eid6bumma 
VI2 (D3*) (a) i Vez (C1v1) (6), 6, 2 - iHwi, 
no eid6ueHux 2opuzoHmax VIz(a) i 
Ve3 (6); 3 - iz0zincu 20pu30Hmie 
eid6umma VI2 (a) i Ve3 (6). 


Jlocnis2KeHHAMU 3a 
jy pe3y1bTaTaMu IIpocTopoBoro 
- posnosisty aTMoreoxiMidHHx 


MOKa3HHKiB BHKOHAHO po3paxyHOK 
BMICTy CyYMH roMovIOriB MeTaHy C2-Ce. 
Tlo6yfoBaHa BiqnoBigqHa KapTa 
JO3BOJIAE BH3HadMTU 
claOKOMpOHWKHi AVIA HUX MICA B 
MexKax MIO i FOCI KeHb (puc. 1). 

Kputepiamu BUAIeHHA 
Ha@Tora3onepcneKTHBHUX iJIAHOK y 
Mexax II’aTuropiBcbKoi nomi HaMu 
BBaxKaJIMCA BIACYTHICTh aHOMAaJIBHUX 
NOB, BUAWIEHUX 3a pe3yIbTaTaMM aHasli3y MaTepiaJiB eMaHaljiMHUX, TepMOMeTPHYHKX i 
aTMOreOXxiMi4HUX AOCIIiAKeHb. Ha OCHOBi BHBYeCHHA PO3SNOAITy BIANOBIAHAX MOKa3HUKIB, 
BUKOPHCTOBYIOYUN OpHTibaJIbHi OOYMCIOBaJIbHi Mporpamy (Baepiti ma in., 2016), npoBeseHo 
pavioHyBaHHA TepuTopil podir i mo6yfoBaHO KapTOCxeMy pO3TalllyBaHHA B ii MexKax 
nepcnieKTMBHHX Ha NOWYyKY NoKagsiB BB AimaHOK. BcTaHOBJeHO I’ATb OKaJIbHUX JiIAHOK 
cklafHoi Kodirypauil y nani, M10lja HAMMeHIIO! 3 AKMX CTAHOBUTD 0,19 KM?2, a HaOibUO! 
- 0,6 km. 

BucHOBKH HH NHepcneKTHBH jociTifKeHb. OTMKe, 3aCTOCOBAHHHM KOMIIeKC 
NIpHNOBepxXHeBHX MeTOAIB AOCMIAKeHb 3aCcBiQ4YHB CBOIO edeKTHBHICTbh Yy BHBYeHHI 
OcoOsIMBOCTeH reodsiA7OAMHaMiKU BiZOMUX i NepesqOayyBaHHx PO3PHBHUX MOpylleHb B 
mMexax II’aTuropiscpKoi naomi AA3, audepenyitopapmu ix Ha dgsrwifonpoBigHi Ta 
HeIpOHMKHi. OTpHMaHi MaTepianM CKJIaqyTb OCHOBY AIA NOfatbuioro NiABUWeHHA 
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eeKTHBHOCTI MpOrHo3HHx i NOWyKOBUX pooiT Ha NoKagqu BB Ha nomi. Aa Wboro BOHM 
TepeyfaHi BigqnosigHomMy HaypoKopucTopayy (TOB «Mactep Jlit IHgacTpin3») ana 
BUKOpHCTaHHA. 

Ha HacTyNHOMYy eTanli FOCI KeHb HeoOxiJHO 3aCTOCOByBaTU Maui 
MYJIbTHCHeKTpaJIbHOro AUCTaHwuiMHoro 3HiMaHHA BUCOKOrO MIpOcTOpOBoro, 
cieKTpoMeTpHyHoro i pagziomMeTpH4Horo po3pi3HeHHA (THMy KOCMiYHHX 3HIMKiB KJIacy 
QuickBird, WorldView Ta iH., a TakoxK JaHi 3H0MKH 3 Oe3niOTHMX NiTaIbHUX allaparis). pu 
IbOMy Ha MifcTaBi BUKOHAHHA CTPyKTypHO-reoOsMHaMidHoro MeTOOJOriNHOrO MiAxosy 
AeuupdpyBaHHA faHux AMcTaHWiMHHx 3HiMaHb (A3imoe, 2008) MoxIMBO OTpHMaTH 
yYABJIGCHHA po KiHeMaTHYHI OCOOMBOCTI PO3PHBHUX NOpylieHb, XapakTep i HallpaMoK 
N1OB’A3aHHX 3 HAMM HeOTeKTOHIYHMX pyxiB i Hanpyr. We BakIMBO AVIA AKiCHOI OWiHKU 
CTYNeHA TpiLJMHHO! MPOHAMKHOCTI FipCbKUX YTBOpeHb. 


CnvcoK BUKOpHcTaHhXx JpKepe.: 
A3imoBO.T. [2008] /AfocnigokeHHA = M3’}OHKTMBHUX AMcIOKaliM 3eMHOi KOpH 
aepOKOCMiYHHMU MeTOJaMH (Ha UpukKsiagi perioniB YKpainu): ABToped. AMC. Ha 3000yTTA 
HayK. CTyieHaA J-pa reo. HayK: 04.00.01 “3aranbHa Ta perioHabHa reoyioria” / ITH HAH 
Yxpainnu. Kuis.- 37 c. 
Barpiv J, Asimop0O.T., Ay6ocapcbKkui B.P. tTa_ in. _{2021]~Hpopgenua—crpyKtTypHo- 
aTMoreoxiMi4HUx JocizKeHb Ha I]’aTuropiBcbKilt nomi. 3akuio4HUH 3BiT / Kuis: ITH HAH 
Yxpainu.— 74 c. 
Barpin 1.J., Ayoocapcpxun B.P., Akcbom C.J]. Ta in. [2016] Teomoro-ctpyKTypHo-TepMo- 
aTMOreOXiMi4Hi TeXHOJIOril MpOrHO3yBaHHA, MOWYyKIB i PO3BIAKH POJOBML BYIIeBOJHIB: 
Habu. moci6. Kuis: ITH HAH Yxpaiun. - 309 c. 
Bocko6orHuk MM. Ta in. [1992] 3BiT npo pobotTu MCIT ua JlytaiKiscbKo-XyTipcpkKiit NI0Wi, 
BUKOHaHi CeMCMOpO3BisyBaJIbHOW MapTierw 5/88 / KTPE. Kuis. 
Tapauryui /.A.. MakapyyKk AJ], Camayk A.A. u gp. [1986] AeranbHbie aspoKocmuyeckne 
uccyleqoBaHua TMHcKo-Po36bimesckoro, IIpusyKcKo-JIocuHoBckoro Mu BocKpeceHoBcKoro 
yuacTKos JIB c WenbiO BbIABJICHHA NepCNeKTMBHBIX NOWayen AA CeHcCMopa3BeOUHbIX 
pa6oor. OTruet o HUMP no Teme 82.67.84/01.11 (sakmtounTenbHbI) / KO WPuPIV. Ne rP 39-84- 
133/13. Kues. - 190 c. 


TEMJIOBAA MOJEJIb FPABEHOOBPA3HOH CTPYKTYPHI IPH HAJIM4MH COJIAHOU 
TEKTOHHKU 


Baxoea H.H. 


Hucmumym zeogu3uku um. C.H Cy66omuna HAH Yxpaunoi, 
Kuee, bakhova.nataly@gmail.com 


The two-dimensional geothermal model of a graben-like geological structure with 
elements of salt tectonics is constructed. Information about the value and character of the 
growths of the geothermal field parameters in anomalous regions is obtained. The 
accuracy of solving the stationary heat equation with variable boundary conditions 
based on the finite element method does not exceed 0,6%. 
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THERMAL MODEL OF A GRABEN-LIKE STRUCTURE IN THE SALT TECTONICS PRESENCE 
Bakhova N.I 


BctynmieHve. CosAHbIe CTPyYKTypbl WpefACcTaBAloT coOOH HacTOAWMH deHoMeH, 
HeH3MeHHO TIpHByleKalOllMH WHTepec UccyefOBaTeseH. OOpa30BaHve KYIOJIOB CJIYKUT 
ipefMeTOM aKTHMBHOM Hay4dHOHM MOJIEMMKU, MOCKOJIbKy HaM4Me MOAOOHbIX CTpyKTyp 
OKa3bIBaeT CYLECTBEHHOe BJIMAHHE Ha paciipefesleHHe CKONJICHHU HETH H raza. 

B HeKOTOpbIxX HeTera30NepCcneKTHBHbIX MPOBHHIMAX, HallpHMep, B MekcuKaHCKOM 
3amuBe WM Texace, IpaKTHM¥eCKH BCe MeCTOpOKAeCHHA HEMT MU rasa CBA3aHbI HMeEHHO C 
COMAHbIMM KynoslaMHv. YryieBOAOpOAHbIe MOBYLIKH MOryT POpMMpoBaTbCA Kak BOJIM3H 
BbIXOJALJMX Ha NOBEPXHOCTb 3eMJIM AMaNMpos, Tak UM Haf| NOAZ3eEMHbIMU KyMON000pa3HbIMU 
COJIMHbIMU CTpyKTypaMuH. 

AHaJIM3 TpesAbIAyuWIHx HccesOBaHHH, POpMupoBaHHe NpoOGJIeMbI, AKTYaJIbHOCTb 
ee pelleHHaA, 3aq aun MCCIeAOBaHHA. CosAHad TEKTOHHKa — WAMpOKO pacipocTrpaHeHHad 
@opMa NpoABJIeHHA CKayaTbIxX AUCIOKAWMU OCafOYHOrO COA 3EMHOM KOpbl. CosIAHbIe 
CTPyKTypbI OOlajjatOT HH3KOM MJIOTHOCTbIO OTHOCHTeJIbHO Apyrux OCafOUHbIX Topo u 
BbICOKOH TMJIaCTHUHOCTbIO B YCJIOBHAX MOBbILeHHbIX JaBJIGEHHH WM TeMnepatyp. Dopmpl 
IIpOABJICHHA COJIAHOM TEKTOHUKU —- ITO COJIAHbIC WTOKM, AManupbl, BaJibl_ H-AHTHKJIMHAaIM 
(Xaun, 1989). 

BepxXyliKU OOJIBIIMHCTBa COAHbIX KYIOJIOB PpacnOJIO*KeHbI Ha rylyOMHE COTeH MeTPOB. 
EcJiM C MOMOMbIO MbICJICHHOrO 39KCMeEPpHMeHTa CipoelMpoBaTb MOAOOHbIE CTPyKTypbI Ha 
MOBeEPXHOCTb 3eMJIN, TO UX paciipefesieHve, Ha NePBbIM B3rIA, WOKaKeTCA OECCHCTEMHBbIM. 
OjHako Ha rlyOHHe OKONO KHNOMeTpa 3HAYMTeIbHaA YaCTb WITOKOB C MOMOLIbIO COJIAHbIX 
NlepelleHKOB COe€/MHAIOTCA B pAb C OMpeseyeHHOU OpveHTaen. ITposBurancb BriyOb oO 
2-3 KM MOKHO HabslOfaTb 6osee CO%RKHY!IO COJIAHY!IO CTPyKTypy C MpeobslaqaHHvem Tpex- 
YeTbIPEXCTOPOHHUX MHOFOYyrOJIbBHHKOB. OYeBHAHO, YTO TaKOe CTPpOeHHe MaCCHBOB COJIM 
NOAYHHEHO GpaKTaJIbHbIM 3aKOHOMepHOCTAM. CylesyeT OTMeETHTb, 4TO Ha pa3BUTHe 
COJIAHbIX CTPYKTYP CHJIbHOe BJIMAHHE OKa3bIBaeT pesIbed MOACoeBOro J102%Ka, B YACTHOCTH, 
KpylHble yCTylbl, OOpa3s0BaHHble pa3/IOMaMH Treosloruyeckoro PyHAaMeHTa BIla/\MHBI. 

IIpukyafHble acileKTbl! YeoTepMMYeCKHX MUCCeJOBAHHA TeCHO CBA3aHbI C 
IIpHMeHeHHeM TepMOpa3BeAKH Ha KOHTHHeEHTaX UH Ha aKBaTOpPHAX. B BbIMMCJIMTeIbHOK 
TreOTepMHH UWHpOKO UCHOb3yIOTCA OOWWMe NMpPHHUMMbI pa3sBesfOuHOH reodu3nKu: 
nocrpoeHve PU3NKO-reoJIOrM4ecKHX MOJeseH U3y4aeMoro OObEKTA; NOHATHE «aHOMAJIMA» 
M  BbIYMCJIMTeJIbHbIe BO3MO%KHOCTH UX BbIJAeICHHA; pelleHHe MpAMbIX 3a/\a4; 
KOMITJI€KCHpOBaHHe UH KOMIIIeKCHad MHTeplipeTalua JaHHbIx (Baxoea, 2009). 

JjocraTOuHO MOAPOOHble pe3yibTaTbl pacdyeTOB MpHMOBepXHOCTHOrO TelOBOTO 
pexuMa HeoOxosMMbI Ayia (Baxoea, 2011): 

— KjlaccHuKall\Wv PU3MKO-MaTeMaTHYeCKHX CBOHMCTB reOTepMHYeCKHX aHOMaJINH; 

— M3y4eHHA IyOMHHbIX TeMMepatyp; 

— pa3paO0TKH MHTerpHpoBaHHOM CHCTeMbI MHTeplpeTayuu reosoro-reomu3nyeckon 
uHdopMalnu. 

OrpaxeHve B- pacipefeneHuH TemvioBporo OJIA OCObeHHOCTeH cCTpoeHHA 
reoJIOrM4ecKOH cpefbl HM MeCTOHAXO*KAeHHA NOJeE3HbIX MCKONAeMbIX ABJIAETCA HawOoviee 
IGHHOM HHdopMalveH, a cBeseHHA 06 aOCOMIOTHOM BeJIMYHHE H3y4aeMbIX NapaMeTPOB 
MMelOoT TOJYHMHEHHOe 3Ha4eHHe. YKa3aHHaA WepapXWA pacueTHbIX JaHHbIX ABJIACTCA 
dyHAaMeHTa/IbHOM OCHOBOH aKTyaJIbHOCTH pelleHHA HaCcylJHbIX BOMPOCOB MO/eIMpOBaHHA. 

3ayjaua UCCIefOBaHHH 3akio“aeTCA B cJlefyroujem. HeoOxogumMo pa3paboTaTb 
MeTOJMKy pacyeTOB TeMIepaTyp HM MOBepXHOCTHOrO TelJIOBOro NOTOKa B HeEOAHOpOsHOH 
reoslorMyecKOH cpefle C 3€MeHTAMM COJIAHOM TeKTOHUHKH. Jlanee ciesqyeT yCTaHOBUTb 
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B3aMMOCBA3b PaCdeTHbIX NapaMeTPOB C OCOOEHHOCTAMH FeoJIOrM4eCKOFO CTPOeHHA cCpefbI 
pa3MeleHHA B HEM MaCCMBOB COVIM. 

@MakTH4eCKHH MaTepHasI HM MeTOAOJIOrHA HMcCCesOBaAHHH. Pu3suKko-reonorMyecKkad 
MOJeJIb HEOJHOPOAHOH cpefbl BKIOYaeT B CeOA MPHOOPTOBON COAHOM KYO, WlacTOBY!O 
COJIb M COM€BOHM WITOK B WeHTpaJIbHOM 4YacTH cpesbl. JIA pelwleHHA NOCTaBeHHOM 3aayu 
HeoOxosUM THOKHH U IPeKTMBHHIA YMCJIEHHbIM MeTOA, CNOCOOHbIM Cc TpebyeMoH Ha 
pakTHKe TOUYHOCTbIO OWeHHTb BJIMAHHe MpHposHbIx dakToposB. TakKomMy cJIOxKXHOMY 
TpeOOBaHHlO COBPeMeHHOM BbIYMCJIMTeJIbHOM TeOTepMHH OTBeYaeT MeTOJ, KOHEUHBIX 
3JIEMeHTOB (MK9). 

TeomeTpuHaA Pv3NKO-reosorMyecKoH MOseIM NOKa3aHa Ha puc. 1. Pa3sMepbI MoyemM 


IIpe/[CTaBJIeHbI B AOCOJIIOTHDIX e€/[MHU ax. 
X, KM 
0 10 20 30 40 50 60 70 80 90° 100 


k=1,7; O=1,0 





PucyHok 1. Moderb 2pabenoobpa3Hou cmpykmypbl C IAeMeHMAMU COAAHOU MEKMOHUKU: 
A—k=5,0;Q=1,0; B —k=5,0;0=1,0 
OnpejesIAIOlMM ypaBHeHHeM MOcTaBJICHHOH 3afadu ABJIAeTCA ypaBHeHue IlyaccoHa 
OT eT 
k 3 + = + a) =(0 (1) 
Ox” oy 


Ha BepxHeli NOBepxXHOCTH MO/eIM 3af{aHO rpaHuyHoe ycuioBue Jupuxsie 


T =0°C. (2) 
BokoBble CTe€HKH HjeaJIbHO H30JIMPOBaHbI 
or 
| a 21 (3) 
Ox 
Ha HWKHeM rpaHule MOAeJIM 3afjaHo rpaHv4Hoe ycoBve HetManHa 
gq =25 MBT/m?. (4) 


YpaspHeHve (1) c rpaHM4HbIMH ycjloBuaAMM (2)-(4) eQMHCTBeHHbIM oOpa30M 
onpeesAIoT 3ayayy. 

MatTemaTuyeckoe MOfeJIMpOBaHve ABJIAeTCH HeH30e%KHOH COCTaBJIAIOWeH Hay4Ho- 
TexHwyecKoro mporpecca. [IocraHoBKa BONpoca 0 MaTeMaTHYeCKOM MO/\eIMpOBaHHu 
OTpaxkaeT Y4eTKHH WiaH jevcTBuw. Ero MoxXHO pa30HTb Ha TPH _ 9Talla: 
MO/e€JIb—aITOPUTM —Iporpamnoa (Camapckuu, Muxaiinoe, 2002). 

KoHeuHO-3JIeMeHTHaA = ceTKa H3HKO-reomorMyueckKOHw MoOseIH U3y4daeMon 
HeEOJHOPOAHOH cpeypl (puc. 1) cogepxUT 298 y30B HW 527 deMeHTOB. 3afjfaua pelllasiacb C 
MCNOb30BaHHeM JIMHEMHOKM allpoKcHMaljMH NpoOHOoH yHkKyMu. AfalTaluA Moe 
NpOBOAMJacb C MOMOLMbIO BBIYMCIMTeJIBHOTO 3KCHEPHMeHTa. 

OcHoBHaAx WfeA MeTOJa KOHEYHBIX 3JIEMCHTOB COCTOHT B TOM, 4UTO JIHOOYIO 
HelipepbIBHy!0 BeM4YMHy (HallpHMep, TeMiepaTypy) MOKHO allIpoOKCHMUpOBaTb 
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AMcKpeTHOH Mosenbio. J\McKpeTHad MOfeJlb CTPOHTCH Ha MHOKECTBE KYCOUHO- 
HelIpepbIBHbIX MYHKIUMH, OMpesesIeHHbIX Ha KOHEYHOM UNCIe NMosObMacTeH. KycouHo- 
HelIpepbIBHble PYHKIMU OMpe/eJIAIOTCA C NOMOLIbIO 3HAYeCHHH HelpepbIBHOHM BeJIMYHHbI B 
KOHeE4YHOM 4NCIe TOUeK paccMaTpHBaemon OOslacTu (SenKeeuy, 1975; 3enxeeuy, Mopzan, 1986; 
Hoppu, ®pu3, 1981). 

ITloay4eHHble pe3yJIbTaTbI, Hx O6cy2xKAeHHe. Pe3yIbTaTbI pacueTOB reoTepMHYeCKOU 
MojesIM rpabeHoobpa3HoOu CTpyKTypbI Mpe/cTaBJIeHbI Ha pUc. 2 u pu. 3. 

KpuBad paciipesevieHHA MOBeEpXHOCTHOrO TelJIOBOrO NOTOKAa HarJIAHO MOKa3bIBaeT 
HasIMuve OJIOKOB reosOrMyecKOH cpef{bl C pa3sJIMYHbIMU TelWOPU3MYeCKMMU CBOMCTBaMH. 
IIukoo6pa3Had MopMa KpHBOM CBUAETEJIbCTBYeT O TOM, UTO FpaHHlja KOHTaKTa OJIOKOB 
AOCTHrIa 3€MHOHM MOBepxXHOcTH. XapakTepHaA AVIA COJIM BbICOKaA TeIIJIOMPOBOJHOCTb 
ABJIAETCA IPHYMHOM MaKCMMa\JIbHbIX 3HAYeHMH Ten OBOrO MOTOKa (pu. 2). 

M30MHUM TeMMepaTypbl CryljaloTcA B HH3KOTeMJIONPOBOAHbIX O10Kax. B oOacTAx 
KOHTaKTa Cpe, HaOJ10JalOTCA CaMble BbICOKHe rpaf{MeHTbI TeMMepatypbl (puc. 3). 

q, MBt/M? 


55 
53 
Dil 
49 
47 
45 
43 


PucyHok 2. Pacnpedenenue memnepamypobi 01A 2pabeHoobpa3Hou cmpykKmypbl npu Hanuuuu 
COMAHOU MeKMOHUKU. 
X, KM 
0 10 20 30 40 50 60 70 80 90 100 





Pucynok 3. Pacnpedenenue nogepxHocmHozo men1oeoz0 nomoka. 


BprBogbl. [locrpoeHa @u3ukKo-reosorMyecKad MOJesIb TpabeHOOOpasHon CTPyKTypbI C 
9JIEMeHTAMH COJIAHOM TeEKTOHHKH. Ee MaTeMaTHYeCKOe ONMCaHHMe OCHOBAaHO Ha pellleHHu 
CTal|MOHapHOro ypaBHeHHA TeNJIONPOBOAHOCTM C HepeMeHHbIMH TpaHH4HbIMH YCJIOBHAMH. 
IIpuMeHeH 4HCJICHHbIM MeTOJ, KOHEYHbIX JJIEMEHTOB C JIMHEHMHOM alllpokKcumMalHert 
MpoOHou MyHKWMU. TOYHOCTb pellieHuA COCTaBIAeT He Gostee 0,6%. 


CnvcoK MCNOJIb30BaHHbIX HCTOUHHKOB: 
Baxoga H.I. [2009] O6uncatoBasIbHUuM eKCHepHMeHT y cyyacHil reodisuyi // BichuK HAY. - 
Ne 3. - C. 262-270. 
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Baxoga H.I. [2011] Tenzospa mMogenb YopHomopcpKoi 3sanagMnu // BicHuk HAY. - Ne 1. - 
C. 144-158. 

Baxoga H.I. [2011] Ten.noBa Mogesb TesteybKoro o3epa // BicHuk HAY. - N2 2. - C. 137-147. 
TopHaa sHuMKIOnegua. T.4. / nog pes. E.A.Ko3oscKoro. [1984-1991]. Xanu B.E. [1989] Conanaa 
TeKTOHHKa. Mockga: Heypa - C. 623. 

3eHKeBuy O. [1975] Metoy KOHedHBIX 3JIEMEHTOB B TexHUKe. — Mocxsa: Mup - 541 c. 

3eHKeBuy O., MopraH K. [1986] KoHeuHble 3/1eMeHTHI HW anmpoKcumarna. — Mocxsa: Mup - 318 c. 
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HIBUAKOCTI CYYACHHX TOPH30HTAJIBHHX PYXIB KOPH B 30HI OALICbKOrFO 
IJIABUHHOLO PO3JIOMY TA IX 3B'A30K 3 IIPOCTOPOBO-4YACOBUM PO3TIOAIJIOM 
MICIJEBOI CEMCMIYHOCTI 3A 2020 PIK 


Tznamuwuu B.B.,12, IeHamuwuuH A.B.1, IeaamuwuuH M.B.1, Bep6uyekut C.T.1, Iotcak T.H.2 


1 THcmumym 2zeogisuku im.C.I. Cyo6omina HAH Yrpainu, Biddia ceticmiunocmi Kapnamcekozo 
peziony, /Iveie, rgstrs1962 @i.ua, Adalbert_Ignatisin@i.ua, sitkomonika@i.ua, 
sergever@gmail.com, 
23aKapnamcbkuu yeopcokuu iHcmumym im. Pepenya Paxoui II, bepezoee, 
izsak.tibor@kmforg.ua 


The authors studied geophysical processes on the geological structures of the 
Transcarpathian Inner Trough. The topicality of measuring the parameters of the 
region’s geodynamic state is determined by a gradual increase of seismicity in 
Transcarpathia and a long period characterized by the absence of perceptible local 
earthquakes and numerous weak earthquake shocks. The latter increases the probability 
of stronger seismic processes. The researchers calculated the value of movement in the 
Oa - deep-seated fault area and formed a spatiotemporal distribution of local seismicity 
in 2020. They also determined the speed of modern lateral movements of the Earth's 
crust and compared it with the temporal distribution of local seismicity. The authors 
came to the conclusion that earthquakes occur in the periods of intensive movements of 
the Earth's crust, especially during rock compression. Seismic activity also increases in 
periods of both age-specific and seasonal alternating processes. The researchers 
determined the correlation of speed curves of the movements of the Earth's crust and the 
frequency of local earthquakes. The latter is an indispensable component of building a 
model of seismotectonic processes, as well as the period of their possible intensification in 
seismically hazardous regions. 


THE SPEED OF MODERN LATERAL MOVEMENTS OF THE EARTH'S CRUST IN THE OA - 
DEEP-SEATED FAULT AND THEIR RELATION TO THE SPATIOTEMPORAL DISTRIBUTION 
OF LOCAL SEISMICITY IN 2020 
Thnatyshyn V.V., Ihnatyshyn A.V., Ihnatyshyn M.B., Verbytskyi S.T., Izsdk T.Y. 


Bctyn. CevicmiyHictb 3akapmaTcbKoro BHYTpiWIHbOro MporwHy mpecTaByieHa 
3eMJIeTpycaMH B TOMY 4c Bi4YyTHUMH. Ha oui coTeHb MiclleBuXx Mi3eEMHUX MOWTOBXIB 
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peecTpytOTbcA CHJIbHiWi, BiA4yTHI Nowii. IIpocropoBo-yacoBuh posnofis MicleBoi 
CeHMCMiI4HOCTI BKa3ye Ha MepiOAM4HiCTh CeMCMOTeKTOHIYHUX TpoeciB-2-6 MiclleBuXx 
BIJYYTHUX 3eMJieTpyciB B pik. AKTya/IbHiCTb MpoBeseHHA Treodi3sM4yHoro MOHITOPHHry 
cepeJOBHIa BUKIMKaHa TPHBaHM MTepiOfOM, XapaKTepHHM BiCYTHICTIO CHJIbHUX 
CceHMCMi4HHX Osi, MOUMHAIOUH 3 Niky CeMCMi4HO! AKTMBHOCTI B 3aKapnaTTi, KOJIM B JIMMHi — 
cepmHi 2015 poky Ha Teputopii TayipcbKoro palHony 3akapmaTTa 6ysI0 3apeecTpoBaHOo 
4MCeJIbHY CepitO MiZ3eEMHHX NOUWTOBXIB pi3HOl MarHiTyQM B TOMY uci 6 BIAYYTHHX 
NOwWTOBXiB. I[poBefeHi BHMiplOBaHHA cydaCHHX TOPH3OHTaIbHHX PyxiB 3eMHO!I KOpH B 
WeHTpaibHit YacTHHi 3akapMaTcbKoro BHYTPpilHboro MpOrMHy BKa3yIOTb Ha 3B'A30K 
reofMHamMiynHoro cTaHy i3 CeHcCMi4HO!O aKTMBi3alielo perioHy. TaKoxK 3a pe3yJIbTaTaMU 
ePOpMoOMeTPHYHHX CiOocTepexKeHb B 30Hi OallicbKoro ryIMOMHHOrO PO3JIOMY BCTAHOBJIeHO 
xXapakTep pyxiB KOpH B Mepiogqu mposBy MiclleBux 3emMmeTpycis. JjledopMometTpuyHi 
clocTepe?xKeHHA € BACOKOTOYHHMHM MeTOJaMH BUMiplOBaHHA 3MiLleHb 3€MHO! KOpH, AKi 
AaroTb MOXKJIMBICTh OTPHMAaTH BeJMYHMHH PyXxiB KOpH Ta ix AMHaMiky 3MiH. JA KibKICHUX 
OWiHOK pyxiB KOpH Ta BHBYeHHA 3B’A3KiB Ix i3 CeHCMi4HOIO AKTMBHICTIO periony, Bapialliero 
NapaMetpig reodi3sHv4Hux NowiB: MarHiTHOro § MOA, eJIEKTpOMarHiTHO! — emicii, 
pagioaKTMBHOrTO doHy cepefOBULa BaxXJIMBO OTPHMaHHA KiHeMaTHKM  reoMexaHidHHx 
MpoweciB BepxHix WapiB 3eMHO! KOpH. BuMiproBaHHA pyxiB KOpH Ta Ix WHHaMiKW HeEOOXi AHO 
JIA BUABJICHHA MepiofiB KOJIM BIAMiYaIOTbCA KOPeALi-pyxiB-KOpH i ceicMi4dHOCTi-periony, 
3aJIe*KHOCTI CHepril 3eMJIeTPYCiB Bi, 3ATPadyeHO! eHepril reOqMHaMiyHOro CTaHy 

AHai3 NonepesHix AJOCIiKeHb, POPMy10OBaHHA WpoGsIeMM, aKTyaJIbHIcTb ii 
BupiwieHHa. I[liqroToBseHO eeKTpOHHY TeKTOHiYHY KapTy YkpaiHH 3 BeKTOpaMu 
TOPH30HTaJIbHUX CKyIaqOBUx wBUAKOCTeH GNSS cranHuit, icHy€ MOXKJIMBICTh BCTAHOBUTU 
OcoOJIMBOCTI MpocTropoBoro po3snosisy pyxy 3eMHO! KOpH Ha TepuTopii YKpainu (Savchuk, 
Doskich, 2017). BigmiyeHo, Wo pi3HHH cTyniHb cTucKy dlillI0oBMxX yTBOpeHb lepey 
TepeHHaMH Mir O6yTH 3yMOBJIeHHH pi3HO!O WIBUAKICTIO pyxy TepeHHiB y Oik dimoBoro NOACy 
(THunko, 2017). BuBueHHA 3aKOHOMIpHOCTeH 3MiHU Ta pO3BUTKy BJIaCTMBOCTeH Mopiz, € 
BaXxKIMBUM Mi, 4aC MpOrHO3yBaHHA, OCKiJIbKM Came BiH Jae iHpopMalito Npo ABMUla, AKi 
TepefytoTb 3MiljeHHIO Nopig (Ky3bmeuko ma in, 2017).OuiHtoBAHHA Ta _  aHawli3 
AepopMalifhux nosis 3emsi BUpilllyeTbCA KOMIVIEKCHO 3YCHJIIAMM pi3HHX NpHposAHHYUx 
Hayk, po3poOsleHa MeTOAMKa AedopMaLihoro aHai3zy Mae BULIMK iHpoOpMaTHBHHUH pecypc, 
3abesneyuye afeKBaTHi GNSS-gaHum oviHKH AedopmMayiinHux nonis (Tadeee, 2017). 
Oco6suBocTi CyYacCHHx TOPH30OHTaIbHUX pyxiB B 30Hi OallicbKoro rmMOMHHOFO po3ssiomMy Ta 
ceHicMidHa aKTMBHICTb po3srsidHyTo B (J2HamuwuH ma iH., 2019), BiqMideHO po3lIMpeHHAa 
opi, B 30Hi OallicbKoro ryIM6MHHOTO po3yIOMy 3a Becb Mepiog, cmocTepekeHuHa. 
IIpegcTraBseHo pe3yibTaTH Oc KeHHA TeOAMHAMIYHUAX TpoweciB B 3aKapnaTCbKOMy 
BHYTpilIHbOMy IIporvHi, 30KpemMa 3a 2017-2018 poku, Wo BigqMiTHIM NepiogqM4HicTb 
cydacHHx TOPH30HTaJIbHMX pyXiB KOpH, 30KpeMa po3lIMpeHHA Nopiyz, BemM4nHo! +19 x107 
(IzHamuwuy ma in. 2019). BukopucTaHo pe3yJbTaTH reodi3H4yHHx ciMocTepexkeHb pu 
BHBYeHHi TeOsAMHaMiyHOorO CTaHy 3aKaplaTCcbKOrO BHYTpiliIHboro mporuHy (J2Hamuwun, 
2019), Tloka3aHO Ha 3B'A30K reodi3M4HHx NoiB i3 CeMCMOTeKTOHINHHMU MpolecaMu B 
3aKapMaTCbKOMy BHYTPilIHbOMy MpornHi. PeecrpyroTbca iHTeHCHBHi TOPH3OHTAaJIbHi PyXxH, 
WO CYyMpOBOAKyIOTbcCA iHTepBaJlaMM aKTMBi3aljii CeHCMi4HOi aKTMBHOCTIi perioHy 
(Iznamuwun ma iu., 2017). 

@MakTH4HHH MaTepia Ta MeTOAOJIOFIA AOCIiAKeHb. ABTOPH NpoBesIM AOC KeHHA 
reoaqMuvamiyHoro Ta ceMcMidHOrO cTaHy 3aKaplaTCbKoro BHYTPpiWIHboro MporuHy, 
BUKOPHCTOBYIOUN pesyJIbTAaTH PeKHMHUX Teomi3H4HHx AOCMIKeHb, WO MpPOBOJATbCA Ha 
P@KHMHUX Freogmi3sH4YHHx cTaHWiax Ta ceMcmMiyHux cTaHyiax KapnatTcbKol jocniqHO- 
MeTOAMYHO! reopi3suyHo! Ta ceficmosoriyHo! napTii Bizgimny ceucmiunoctri KapnatcbKoro 
periony Incrutyty reodi3uxu im..C.l. Cyo6orina HAH Yxpainu B 2020 poui. Ayia orpuMaHHa 


245 


MinGeolntegration XXI - 2021. Big Minepanorii i feorHosii go Teoximii, Ilerpo.sorii, feonorii ta Teodi3uKu: 
odyHAaMeHTasIbHi Ta WpuksagqHi acneKTH XXI cToniTTA 


XapaKTepy Cy4acHHx rOpH30HTaJIbHMX PyXiB KOPH Ta 1X BeJIM4MHy TpoBeffeHO BUMiploOBaHHA 
reoMexaHidHux pyxiB Ta ix oOpobKa. JlebopMoMeTpu4yHi BUMiploBaHHA MpOBOJATbCA B 
6e3nepepBHOMy pexHMi B_  30Hi OallicbKOrO YraHOMHHOTO po3yIOoMy Ha _  MYHKTi 
AePopMoMeTpHYHUX cHocTepexeHb «KoposeBe» Bigyiny cetcmiyHocti KapnatTcbkoro 
periony. B wrombHi AedopMoMetTpuyHo! craHyii B 1998 poi 3MOHTOBaHO KBapl|OBHu 
TOPH30HTaJIbHHH AedopmMorpad HalpAMKy cxif-3axif, 6a3010 24,5 m, a3sumMyTom 802, 
niqcwieHHaM: 0.138 mMkm Ha 1 MM 3anucy. Ilo6yqZoBaHo MpocTOopoBo-YacoBuu po3snosis 
MicleBol ceMcmi4dHocTi 3a 2020 pik, BH3HaYeHO BeJIMYMHY BiKOBOrTO XOfyY cydacHHx 
TOPH30HTaJIbHUX pyxiB KOpH 3a OCMiAKyBAaHHM Mepiog, pospaxoBaHO BeJIM4YHHU 
WIBUAKOCTeH reoMexaHi4HHx pyxiB B JOOOBOMy Ta MicayHomy Jiama3oui. 

OTpuMaHi pe3y.1bTaTH, ix O6roBopeHHa. IIpocropoBo-YacoBui posnosis MicteBoi 
ceHcMi4HOCcTI 3a 2020 pik NoKa3aB Ha HaABHICTb TPbOXx YITKO BUAIJIeEHUX NepiosiB CeicMi4HoO! 
AKTHBHOCTI, WO BiApi3HAIOTbCA CeMCMi4HO!O rycTHHOW: 1 Nepiog”(civeHb-oTHH 2020 poxy); 
2nepiog, (KBiTeHb-YepBeHb 2020 poxy); 3 nepiog (BepeceHb-nmucTonag, 2020 poy). 
IHTepBatw MDK WHMH ceicMidHHMM MakKCHMyMamMu:1-1.5 micaui. HawOinbuia yacrota 
CceMcCMi4HHX NOAM MpuMafae Ha 2 Nepiog, CeMCMi4HO! AKTHMBHOCTI. TaKa TeHACHUIA BKa3ye Ha 
Ce30HHICTb CeMCMi4HO! aKTHBi3alii. 3a nepiog 2020 poky Ha TepeHax 3aKaplaTcbKoro 
BHYTpilIHbOro porMHy Bigoysoca 188 mMicleBux 3eMIeTPyCiB, OCOOMBiCTIO CeicMi4dHOrO 
cTaHy periony € peecTpaliia Biq4yTHOroO MiclleBoro 3emaAeTpycy 23-ciuHA 2020 poxy 20.03.10 
(3a Tpinspiyem). BiqmiyeHo: ceficmMivHe 3aTHMWA AIA BIAYYTHUX MiCHeBUX 3eMMeTPyCiB 
TpuBaio 4.5 poxis. AMosipHe ye n0B’A3aHO 3 XapaKTepoM Cy¥aCcHHX FOpH3OHTaJIbHUX pyXxiB 
KODpH, AKi B OCTaHHi POKH XapaKTepHi HA3bKMMU BIKOBHMH PyXaMH 3eEMHO! KOpH, TepiogamMu 
3HaKO3MiHHHMX pyxiB 3e€MHOl KOpH, KOJIM IHTeCHCHBHi PO3LIMpeHHA 3MiHIOIOTBCA Ha 
CTHCHeHHA Nopig. Taki NpHNyuwjeHHA BUMaraloTb TIpOAOBKeHHA BUBYeCHHA PyXiB KOPH He 
TiIbKM B 30Hi OallicbKoro rIMOMHHOrO po3ssiomy aye i B HiBHi4HO-3axiqHiM Ta NiBJeHHO- 
cxiJHiM WacCTHHi 3aKaplaTCbKOTO BHYTPiIHboro MpornMyy. AKTyaJIbHO BUHABJICHHA BIVIMBY 
reoJIOriMHHX MpoweciB Ha 3MiHy reodi3sH4HuX NOB, AKi B KOPOTKOTeEpMiHOBOMY acreKTi 
AOCiKYIOTbCA MOCTIMHO, B 3ale%KHOCTI Bi] BAMip}OBaHb reogmi3M4HHx NapaMeTpiB Ha 
OKpeMHX reoJIOTi4HUX CTpyKTypax periony. KisbKICTb 3eMJIeTpyCiB 3ape€CTPOBaHHMX 3a pik 
3HaXOJJATbCA B KIVIBKICHOMY IHTepBaJli, XAPAKTeEPHOMY JIA OCTAHHIx NepiofiB AOcisKeHHA 
MicljeBol ceHicmiyHocTi. IIpoBeyeHo po3paxyHOK KiHeMaTHKM CydaCHHxX FrOpH3OHTa/IbHUX 
pyxiB B 30Hi OalicbKoro riMOuHHOrO po3ssiomy 3a 2020 pik. Ilonepegui ocrigKeHHA 
NOKa3aJIM Ha KOpeJIAWilO pAZIB MpOCTOpOBO-YacoOBOro po3snosisy MicljeBOl CeMCMi4HOCTI Ta 
AMHaMiKM pyxiB KOpM B AOCTi~KyBaHOMy perioHi. BigfMiveHO iHTepBajIM Uacy, KOM 
peecTpyBaH WBUAKi 3MiNJeHHA KOpH, AKi CyMpoOBOsKyBaJINcA NMepiogaMu NiABUUeHHA 
MicyjeBol ceMcmi4HocTi. Iloka3aHO: MepiowW MiABUUeHO! CeMCMi4HOCTI KOPeJIFOIOTbCA B 
OCHOBHOMy i3 MepiogzaMu, WO XapaKTepH3y!OTbCA AK iHTEHCMBHi CTHCHeEHHA BepXHix WapiB 
3€MHOi KopH. Lew BUCHOBOK BKa3ye Ha BIIMB reOMexaHi4HHXx pyXxiB CyMixKHUX reoJori4HHx 
CTpyKTyp, 30KpeMa 30HM Bpanua. Pyxu Kopyv He3asiexKHO Big, ix TuNy( BepTHKaJIbHi 4H 
TOPH30HTaJIbHi) € pe3yIbTAaTOM reOMexXaHiYHHX NpoweciB B perioni. 3a 2020 pik BumipaHi 
TOPH30HTaJIbHi pyxW Kopy B perioHi npescTaBseHi He3HAaYHHM CTHCHeEHHAM opig, Ha oui 
yclla,KOBaHHXx pyXxiB, WO BiAMi4eHi AK pO3WIMpeHHA opis, BeM4MHO!W +10x10-7 Ta NoKa3aHO 
yacoBH posnosia MicljeBoi cefcmiyHocti (pucyHoK 1, a). 

IIpoBeyeHo Aociis»KeHHA KiHeEMATHMYHUX BeJIM4HH Cy4aCHHX TOPH30OHTAJIBHUX PyXiB 
KOpv opi, AK B AOOOBoMy Tak i B Micd#4¥HOMy /iala3oHax. IIpeszcTaBseHo Bapiayii 3MiHu 
BeJIMYHHH WBUAKOCTI CyYaCHHX TOPH3OHTaJIbHUX pyXiB B 30Hi OalicbKoro riMOMHHOrO 
po3omy (pucyHoK 1, 6). AHami3 3anex%KHOCTi WIBUAKOCTI pyxiB KOopu B 30Hi OallicbKoro 
po3yioMy Biy,| Yacy Ta MpOcTOpOBO-YacoBHH po3snosis FO3BOIMB 3pOOMTH AeAKi BUCHOBKH. 
BemM4HHa BIKOBOTO 3Mil,[eHHA 3€MHO] KOPH B WeHTpasbHid YacTHHi 3aKapMaTcbKoro 
BHYTpillHbOro MporuHy 3a 2020 poky cTaHOBUTb -2.5x10’, 0 € BIMHOCHO MaJIMMH pyXaMH B 
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MOpiBHAHHi i3 CepeAHIM BiKOMM XO/{OM B J\aHilt MicyeBOCcTI. Cri, 3ayBaxKUTH, WO MAKCHMyMU 
CeHMCMi4HO! AKTHBHOCTi, AKi TIpHMafaloTb Ha CepeJMHY POKy 3HaXOAATbCA B IHTepBawii 
3HaKO3MiHHHX MpoueciB B Cy4aCHHX rOpH30HTaJIbHUX pyxaxX B 30Hi OallicbKoro ryimMOMHHOrO 
pos3yiomy. IIpuyomy He3aiexKHO Bi, MOpAAKy 3MiHM 3HaKy PyxiB KOPH CeMCMi4HICTb perioHy 
BHABJIAETLCA NIABULeHO!O, WO MOKa3ye Ha BIVIMB AMHAMIKH pyxiB KOPH Ha IIpOAB MicleBol 
ceHcMi4HOCTI. IHTeEHCHBHICTb TOPH3OHTaJIbHUX PyXiB KOPH KOpeJIKOETbCA i3 YaACTOTOIO 
IIpOABy MicleBoi CeHicmiyHocTi. OTpHMaHi pe3yIbTAaTH reOJMHIYHUX CMOCTepexKeHb BarKJIMBI 
pu noby7oBi Mofemi CeHCMOTeKTOHIYHUMX NpoweciB B CehHCMOHeOe3Me4HHX perioHax. 
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PucyHok 1. a) Cyuacni pyxu Kopu (dia2zpama cipozo KoAbopy) @ 30Hi OaucbKoz0 2NubuHOzoO 
po3nomy ma micyeea celicmiuHicmb (diazpama ceimso-cipozo kKoAbopy). 3Zakapnamcokuu 
eHympiwHill npozun; 6) Ceuicmiunicmb peziony (dia2zpama ceimao-cipozo KoAbopy), weudKicmb 
pyxie 3eMHOi KOpu @ 30Hi OawcbKoz0 2nu6uHHO2O po30omMy (dia2zpama cipozo Ko/Abopy) 3a 
2020 pik. 

BucHosBKu. IliqcyMoBy1o4uy pe3y/JIbTaTM BUKOHAHHX JOCIIA»KeEHb MO?KHA 3POOUTH eAKi 
BHCHOBKH. B 3akapllaTCbKOMy BHYTPilIHbOMy MporwvHi 3a Aocnip~xKyBaHHH 2020 pik 
3apeecTpoBaHo 188 micyeBux 3emyeTpycis, cig, BigMiTuTH, B ciyHi 2020 poxky BigOyBCcaA 
BiqYyTHHH = MicleBHA 3eMeTpyc iHTeHCMBHicTIO 4 Oanu B_ beperipcbKomMy paloni 
3aKapnlaTcbKoil oO6sacTi. BaxkMBicTb Wboro dakTy € OY4eBHAHHM NisATBeps»KeHHAM 
nepiogfM4HocTi MposxBy MicljeBOl CeHCMi4HOCTI B periOHi, OCKiIbKM CeHMCMi4HE ,, 3ATHILWA” 
BIAYYTHUX Ni43eMHUX NOWTOBXiB TYT TpHBao 4,5 poKkiB. BuMiploBaHHA CydacHHX pyXiB 
KOpu B 30Hi OallicbKoro riM6MHHOrO po3snomMy B 2020 poui nigTBepgusu 3aranbHui 
xXapaKTep yCllaJ/KOBaHMX pyXiB BepXHiX WapiB 3e€MHO!I KOpH. BigAMi4eHO KOpevJIALilo pyxiB 
KOpH Ta iHTepBaJiB MicljeBOl CeMCMi4HO! aKTHBi3allll: CeMCMiYHICTh MpOABJIAETbCA MICA 
nepiogibp 3HaKO3MiHHUX TpoleciB AK MpH Mepexogfi CTHCHeHHA B PO3LIMpeHHA Tak i B 
nepiogu Nepexofy mpowecis i3 po3sliMpeHHA Hopi, B CTHCHeHHA NOpigz. Tako MoKa3aHO Ha 
KOpeyJIAWilO KPHBMX aMIWITyYMHHX 3HAYeHb MiclleBOl CeHMCMi4HOCTI Ta KiHeMaTH4YHHX 
XapaKTepHCTHK Cy4acHHx pyxiB KOpH, 30KpeMa LWBHAKOCTI 3MilJeHHA BepXHix WapiB 3eMHO! 
KOpH B ocniyKyBaHoMy perioHy. OTpwMaHi pe3yibTaTH BaxKJIMBI JIA BUBYeCHHA 
reodi3H4HHx MpoweciB, WO CyNpoBOsMKyIOTb reosoriyHi Mpolyecu B ceicmMoHebe3sneyHux 
30HaX, 30KpeMa 3akKapnaTTA. BaxkMBO MpoBeseHHA BHCOKOTOYHUX AedopMorpagiyHux 
ciocTepe?Keub B iHWMX YaCTHHAX 3aKapNaTCbKOrO BHYTPILIHbOrO MpOrHHy.. 
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rEOJIOFI4HA BABYEHICTb PAMOHY YKPAIHCbKOI AHTAPKTHYHO! CTAHIT 
«AKAJIEMIK BEPHAJICbKMM»> 


Mumpoxuu O.B.1, Baxmymoe B.T. 2 


THHI «Iucmumym 2eosozeii» Kuiecbkuti Hayionanbuull yHigepcumem imeni Tapaca Lleeuenxa, 
Kuie, mitrokhin.a.v@ukr.net, 
2Iucmumym zeoqgi3uku io. C.I. Cy66omina HAH Yxpainu, 
Kuie, bakhmutovvg @gmail.com 


Authors present current state of geological researches on the Wilhelm Archipelago and 
the adjacent mainland of the Graham Coast in the West Antarctica. 


GEOLOGICAL STUDY ON THE AREA OF THE UKRAINIAN ANTARCTIC STATION 
“AKADEMIK VERNADSKY” 


Mytrokhyn 0O.V., Bakhmutov V.G. 


YkpaiHcbKa aHTapKTM4Ha cTaHwiad «AKayemMik BepHaycbKui» (YAC) po3TalloBaHa Ha 
octTposi [‘aninde3, WO HalexKUTb AO OCTpiBHol rpymu ApzeHmuHcbkKi OcCMpoeu 3 apxineAazy 
Binezenbma 3axigqHoi ANTapKTHKH. HahOmwxKye fo cTaHyii MaTepHKoBe y36epexoKA - 
nigocmpie Kuie, AKMM ABJIA€ KpavHio MIBHi4Hy YacTHHy bepezy [peama AHTapKTM4HOTO 
nipoctTposa (puc. 1). 
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By ek : 
PucyHok 1. Micye po3mawyeanua YxKpaitcbkoi aHmapkKmu4Hoi cmauyii «Akademik 
Bepuadcokutl». /Jligopyu - Kocmo3Himok GoogleEarth eid 01.01.1999. IIpaeopy4 -aepo3HimoK 
apxinenazy Binbzenbma 1971 poky 3 g@omoapxiey cmauuii «Papadet». 


TeoyoriuHe BHBYeHHA apxinesary BisbrenbMa Ta Upusersoro y3bepexxa Bepery 
[peama 3ano0yaTKOBaHo y 1904 M@panuy3bkKor0 ekcneyuuiero 2K.B.UapKo. PerioHabui 
reosorivHi AOC KeHHA OyYIM NpOsOB*KeHi OPHTAaHCbKMMH AOcIiAHUKaMH y 30-50 poKax XX 
cropiyua. TonosHi o6caruv reomoridHoi 3HOMKM 3 iMCHIOBalaCb 3a HECIPHATJIMBUX YMOB. 
Tomy cCTBopeHi CepefHboMacuITabHi reooriyHi KapTH BHABMIMCA PparMeHTapHMMH Ta 
HeOCTaTHbO 3a6e3Me4YeHHMU PaKTHYHUM MaTepiasoM. Y 3B’A3KY 3 NOraHHMMH JIbOJOBAMU 
yMOBaMU Ta MiCl|eEBHMM OCOOMBOCTAMM OpraHi3alil reouoriu4HHx MapUIpyTiB, YMCeIbHi 
3aTOKH, AKi 3ariMOstoIoTbcA B beper [peama, a Takox%K Moro BaKKO-JOCAKHI BHYTPILIHi 
TepHToOpil 3aJIMMIMIMCb 30BCiIM He BHBYCHHMMH. Tak CaMO, He OXOIeHi AOCIiA»KeHHAMU 
YaCTHHa OCTpOBiB apxilieslary BimbresibMa, WO € BiZAaNeHuMU Bi, CyHOMIaBHUX MpoOTOK 
Jlemaep, IleHona Ta [paygigiep. ApreHTHHcbKi OCTpOBH - EfMHa AiIAHKa, We Oya WpoBefeHa 
KpyMHOMacuiTa6Ha FreosoriuHa 3H0MKa. IllonpaBya, cTBopeHa y Upoueci yiel 3H0MKU 
reooriuna KapTa Mae Wily HA3Ky CYTTEBUX HeJOIKiB. 30KpeMa, Ha Hi NOKa3aHi MLe CyTO 
neTporpadgiyni Jani 6e3 esIeMeHTIB 3aJIATaHHA FipCbKHXx Nopif, Ta TeKTOHiYHUX Aedopmanin, 
6e3 30H MOCTMarMaTHYHHX 3MiH Ta MposBiB pyfHOoi MiHepanizayii. IIpocroposa 
PO3MOBCIOAMKeHICTh TreosOriyHux PopMayit He 3aB KAM BiANOoBifae AiMicHocTi. Bik okKpemux 
reoJIOri4HHx Tis] HeEOCTATHbO OOF pyHTOBaHHH ab0 BU3HAYeHHH NOMMVJIKOBO. Yce nepesiveHe 
MOACHIOE, OMY PiBeHb TeOOri4HOl] BABYeHOCTI PaMOHY Ha MOMeHT CTBOpeHHA TyT YAC 
JIMWaBcA HaOaraTo ripwiMM, NOpiBHAHO 3 CyMiKHUMH TepuTopiAMy. 

3 1996 poxy ApreHTHHcbKi ocTpoBH, apxinenar BintbrenbMa Ta beper [l‘peama 
AOCIIKYIOTh yKpaiHcbKi PaxiByi B rany3i HayK mpo 3emuio. HahOinbuioro po3sBUTKy Haby1u 
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pi3sHoMaHiTHi reodi3su4uHi ocisKeHHA, YTOJIOBHi pe3ybTaTH AKHX y3alasIbHeHi y 
mMoHorpagil (Baxmymoe ma in., 2017). Kpim Hux, 3qiMcHroroTbca Cneliani3z0BaHi AocnimKeHHA 
3 reomopdoysioril, reoTeKTOHiKH, reoxpoHosorii, cequMeHTOsOrii, MiHepasiorii, reoximil Ta 
pyfoyTBopeHHa (Apmemenko ma in., 2011-20; Baxmymoe, 1998, 2013; Toocux I.®. ma in., 
1997, 2002; Tpexy, 2003, 2005-06; MaxcumuyK ma in., 2004, 2008; Mypoecoxa ma in. 2015; 
Ozienko, 2014-15, 2017; Oabwmuncoka ma iH., 2015, 2019). Y mpoueci FocnimKeHb axiBui 
ycix NlepeniveHux HalpAMKiB HeOAHOpa30BO CTHKaJIMCA 3 He/OCTOBIPHiCTIO ab60 MOBHOIO 
BIACyTHicTIO reojlOriWHHxX JaHHX TO THM 4M iHIIMM OO6’eKTamM. Tomy, y 2017 poui 
MutpoxuHum O.B. ta BaxmytosuM BI po3snoyaTo poboTH no reonoriyHi 3M0mui Ta 
reoJIOriMHOMY KapTyBaHH!o pahony YAC, aki TpuBaloTb NOHUMHI (Mytrokhyn and Bakhmutov, 
2019, 2020). Jlocniq%KeHHA BUKOHYTHCA 3a NiATpHMKU HawioHasbHoro aHTapKTHYHOTO 
HaykoBoro weHTpy MOH Yxpainw. OTpumMaHi ani AO3BOIMIM po3spoOHTH HOBYy 
cTpaTurpadiyHy cxeMy JO4UeTBePTHHHUX YTBOpeHb paHoHy YAC Ta yTrouHHTH HaABHy 
OriagOBy TeosoriyHy KapTy 1:500000 (Mumpoxun ma Baxmymoe, 2019). HejoyaByHo 
CTBOpeHO HOBYy CepefHboMacwlabHy reosoriuHy KapTy pavouy apxinenary BisbrenbMa Ta 
HaHOsMmKYOrO y3bepexoKA MiBocTpoBa Kuis (puc.2). KpynHomacwiTaOHor reosiori4Horo 
3HOMKO!0, KpiM ApreHTHHCbKHX OCTPOBiB, Hapa3i OxOMVJIeHi 3HadHi TepHTOpii Ha OCTpoBax 
AHarpaM, Poxa, bepcesiot, Ilirepmau, Begemb Ta Xopraapa, (Mumpoxun ma in., 2018, 2020; 
Mumpoxun ma Baxmymoe, 2020-21). Ha metiunenyzi-beperyTpeama—oOcrexeHa—siHia 
y36epexoKa niBocTpoBy Kuis Big, Mucy PeHapyja 4o Mucy TyKceH, BKJIIOUaIOUN 30BCiM He 
BUBYeHi BHYTPilIHi aKBaTopii 3aTOoK ?KupapA, be ta Beyyinrron bev (Mytrokhyn and 
Bakhmutov, 2017, 2020). BukoHaHo jjeKiJIbKa PeKOrHOCIMpyBaJIbHUX MaplIpyTiB BIHO 
niBocTrpoBa Kuis B3A0B%K JiHii Pacmycceu Xat - Maynt Min - Tavic Knid - Baccent I'neruep - 
Pacti Poxc. B pe3ybTaTi OTpHMaHi HOBi AjaHi pO CTaH OFOJIeEHOCTI AOCIAKeHUX TepHTOpiN, 
HadABHi BUXOAM ripcbKMx Nopixz, yMoBuM ix 3aNAraHHA, NeTporpadiyHui ckylag, CynyTHi 
MiHepaJIbHi yYTBOPeHHA Ta PyJOHOCHicTb. BuxABeHO Lily HH3Ky paHill He BiJOMUX 
reoJIOTiMHHX 06’EKTIB, 30KPeMa: Me3030HCbKi OCaOBi TOBLI y TOMY paxyHKy PocuieBMicHi, 
pwkKepsioBi ByIKaHidHi davii Ta irHiMOpuTH, poswiapoBaHi rabpoigHi intTpysil, rabpoiqu 3 
opOikyIApHUMU Ta rpeObeHeBUMU CTpyKTypaMu; ridpuyzHi yTBOpeHHA 3 BKJIKOUCHHAMH 
«mafic magmatic encloves», poi MagdiyHux ao, cyOByiKaHiyHi Nopogu HeoreH- 
yeTBepTHHHOro Biky, HOBi MpoaBisu Cu, Ti, V, Cr, TR ta Th minepaniz3auii. Moaanbui 
TlepcieKTHBU reosOrivHoro. BHBYeHHA Ta 3’ACYBAHHA MiHepa/JIbHO-pecypcHoro NoTeHuiasy 
paviony YAC matoTb Bu3HayaTHca Jlep?KaBHO!O LibOBOIO HaYKOBO-TeXHi4HOW MporpaMoro 
AocniykKeHb B AHTapKTULi, AKy HeljofaBHO pilleHHAM ypAAy OysI0 MposOBxKeHO Ao 2023 


poky. 


250 


MinGeolntegration XXI - 2021. Big Minepanorii i feorHosii go Teoximii, Ierpo.sorii, feonorii ta Teodi3uKu: 
odyHAaMeHTaJIbHi Ta WpuksagqHi acneKTH XXI cToniTTA 


64°30’ 64°00 


e - S&S 
% 22 OcTpoBHs” 


% Mane6por 


Octpos 
Benesb 


r.Hirpen 
o 


v? 
o.IlirepMan ie ‘mer 
ron a ¥ i 65°10" 


* OcTposBu 
-AnarpaM 
v2—_*e 

‘ °rLleknrou 


Ocrposu dP 
Bapuancdsx, & 
WD ww 


APTEHTHHCbKI” 


< r.bera 


a 4. ‘ai 
OCTPOBH %'y" nS 
fen IpxaBi 
AT . Cxemi 
v? 


W, Ocrposu, %e » 3amoxa 


Bepcesor ~ Koninca 





Kaen TMoiur 


PucyHok 2. Hoea 2eonoziuHa Kapma pauony apxinenazy Binvzenbma ma Haul6nust40zo 
y36epexcaca nigocmpoea Kuie. Ymoeui nozHauenns: 1 - eyAKaHozeHHi Moewi nigocmpoea Kuie 
ma ApzeHmuHcbkKux ocmpoeie; 2 - 2a6poidHi inmpy3zueu paHbooKpeudanozo (VvK1) ma 
He3’acoeaHoeo (Vv?) eiky; 3 - diopumoei iHmpy3ueu paHbokpeudsnozo (6K) ma He3’AcoeaHozo 
(6?) eiky; 4 - 2panimoioni inmpy3ueu panHookpetidanozo (yK1), nisHbokpeudanozo (ydK2) ma 
naneozeHoeozo (yéP) eiky; 5 - HeidenmudikoeaHi euxodu 2ipcbKux nopid; 6 - pezioHanbHi 
po3jomu y npomokax Jlemaep (L), lenoaa (P) ma ®penu (F). Kapma cxnadena O.MumpoxuHum, 
Kpim aemopcbkKux OaHux eukopucmani mamepiaau R.Curtis (1966). 
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The article presents the results of long-term continuous observations of sediment flows in 
river and sea basins based on the use of a set of developed devices for the selection of 
suspended matter from the aquatic environment and the upper layer of bottom 
sediments. 


lIPO CY4YACHI HAYKOBO-IIPHKJIAJIHI ACIEKTH PO3BIAKU OCAJOBOI PEXOBAHU 
Oaewmunceka 0.11, Hacedkin €.L, leaHoea F.M., Mumpoqauoea 0.A. 


Introduction. Sedimentation matter throughout the geological history of the Earth has 
been and remains the main and necessary component of the formation processes of 
continental and marine sedimentary basins; sedimentogenesis processes are the main 
formation mechanisms of the surface shell of our planet. In modern science investigations of 
the distribution of sedimentary matter and its movement, in addition to the purely geological 
content, acquires other urgent problems. The properties of sediment matter play an 
important role in the hydrobiological sphere, and in the ecological sense, marine and river 
suspension have become the main carriers of a number of pollutants. 

Time and space monitoring of qualitative and quantitative structure of a water 
suspension can allow investigating intensity of vertical and horizontal movement of water 
streams, variability of currents, arrangement of a thermo- and pycnocline, seasonality and 
synoptic transformation of water mass on various sites of reservoirs, features of stratification 
of water layers under certain conditions. Examination of water suspension is one of the 
reliable tools for studying the ecological problems of water basins: suspended particles 
accumulate and store information on the degree of anthropogenic impact on the aquatic 
environment (eutrophication, pollution, and other factors of destruction and transformation 
of geoecological systems). The growing of technogenic pressure and the expansion of the 
range of pollutants actualize such areas of research and development of analytical methods 
for studying sediment matter and modern sedimentation processes. 

During recent decades, specialists of the Department of Modern Marine 
Sedimentogenesis of Institute of Geological Sciences of National Academy of Sciences of 
Ukraine methodically substantiated, created and implemented monitoring systems of 
sediment flows in river and sea basins. Monitoring is carried out using of a set of developed 
devices for the sampling of suspended matter from the aqueous medium and the upper layer 
of bottom sediments. 

The results of long-term continuous observations have shown the fundamental 
possibility of predicting of the natural processes of the distribution of heavy metals 
concentrations in the suspension, depending on the quantitative and qualitative 
characteristics of sedimentary material entering the water area. The distribution of 
sedimentary material, in turn, depends on a number of natural factors. Developed 
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methodology, implemented and optimized monitoring system of the sediment distribution in 
the natural environment allow not only to characterize the qualitative and quantitative 
components of river sediment, but also to forecast the pollutants concentration and control 
their distribution depending on a number of predicted indicators. 

Below in shortened form methodological aspects of field observations, some research 
results in different areas are demonstrated, and development prospects of the observation 
and research complex are outlined. 

Methods of field research. The high informativeness of sedimentation traps during 
investigation of spatio-temporal distribution of sediment matter in the environments of 
surface water streams puts them on the list of the main practical tools for obtaining a number 
of field indicators. Determining the rate of sedimentation on the basis of direct field studies of 
the suspended matter sedimentation in the cylinders of the device, and the possibility of 
further direct study of its qualitative and quantitative characteristics is the main purpose of 
using traps in geological and geoecological aspects. 

The experience of periodic regime observations in rivers has shown the need to use 
light, compact and reliable options of sedimentation traps, which at the same time would 
satisfy the requirements of complex studies of sedimentary matter. Researchers of the 
Department of Modern Marine Sedimentogenesis of Institute of Geological Sciences of the 
National Academy of Sciences of Ukraine quite effectively use a—variant—of—simple 
sedimentation traps, the low cost and universality of which has been confirmed by many 
years using and accumulated practical experience. 

The storage cylinder of the trap sampler is made of plastic pipes with a diameter of 100 
mm; hermetically fixed upper part of a transparent two-liter plastic bottle can be the bottom 
of the sedimentation glass (where the suspension is directly accumulated). This simplified 
design allows removing the whole sample from the hole at the bottom of the trap and avoid 
partial loss of accumulated substance. Transparent plastic gives the opportunity to observe 
directly the distribution of the accumulated sediment; the light weight of such a sampler 
allows installing and removing it from small vessels. 

The selection of sediment is carrying out according to the method tested during the 
long-term field observations of sedimentation flows within the coastal areas of sea and river 
basins, and usually occurs in the range of two weeks to a month, depending on scientific 
objectives, rate of sedimentation processes and volume of the substance required for 
laboratory analysis. Subsequently, in accordance with the tasks of the research, when 
sediments settle, the suspended substance is separated from the water and dried for further 
laboratory research. 

The practice of long-term research has shown several promising directions for studying 
the qualitative and quantitative characteristics of a suspended substance, both of an applied 
and a fundamental nature: 

1. Investigation of the patterns of transfer (transportation) of pollutants and their 
deposition in bottom sediments of water areas. 

2. Assessment of temporal and spatial patterns of distribution of phytoplankton groups 
based on monitoring of suspended matter. 

3. Study of the formation conditions of sediment-forming matter in river (sea) waters, 
seasonal distribution of its volumes and material composition. 

4. Examination how the redistribution between the aquatic environment and suspended 
matter of a number of compounds and microelements (indicators of the quality of the aquatic 
environment) is taking place. It is advisable to involve the data of state water quality control 
bodies within the research site. 
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Successfully implemented projects of field observations of the quantitative and 
qualitative distribution of suspended matter are the evidence of useful design of traps and 
correct geographical selection of the studied water areas. 

In particular, within the framework of the project "Creation of a system for observing 
the state and variability of natural conditions in the land-sea interaction zone", which 
was carried out at the geoecological test site, created on the basis of the Experimental 
Department of the Marine Hydrophysical Institute of the National Academy of Sciences of 
Ukraine in Katsiveli village (Southern Coast of Crimea) during 2009-2014, a complex of 
marine and field observations was undertaken. Investigation of modern marine 
sedimentation conditions, which was carried out from the Oceanographic Platform, located 
600 meters from the coast, using two "garlands" of sedimentation traps at depths of 15 and 26 
meters was an important component of the research complex. 

Results of our study allowed “forming picture” of the qualitative and quantitative 
transformation of sedimentary flows during of its movement in the hydrospheric 
environment and under the conditions of biological and chemical changes occurring during 
sedimentation processes; and also to fix the reasons for changes in the sedimentation 
environment over the year (determination of the intensity of watercourses entering into the 
marine environment from land, the influence of upwelling, the peculiarities of re-deposition of 
the upper layer of bottom sediments during periods of hydrodynamic disturbances and 
possible erosion of bottom areas). 

As a result, the long-term values of the monthly distribution of sedimentary matter, the 
content of its main sediment-forming components, the distribution of organic carbon 
according to long-term data, and a number of other parameters were determined. The 
processes of sedimentation material inflow into the water area and its separation by distance 
from the coastline, depending on the grain size, were investigated. 

Sedimentation traps were one of the main research tools during implementation the 
project "Creation of a system for observing the impact of economic activity on natural 
complexes and control of negative changes in their composition". This project was 
carried out in the Dnieper water area within the territory of Zaporizhzhye city. One of the 
main purposes of it was determining the role of sedimentation flows in the transport of a 
number of pollutants. 

Field observations and a set of laboratory studies made it possible to classify a natural 
substance according to morphological characteristics, chemical and trace element 
composition, and, ultimately, genetic affiliation. Particular attention was paid to the 
characteristics and patterns of distribution of the anthropogenic component; its contribution 
to the total amount of components of the river suspension was estimated. Long-term studies 
allowed determining the correlations in the temporal distribution of a number of heavy 
metals in the substance of the water suspension, the forms of their existence in the substance 
of the transit media of the study area. 

Special attention should be paid to the use of sedimentation traps for the analysis of 
plankton associations as a component of the monitoring system for the state of natural 
conditions in the land and sea interaction zone. As is known, bottom and planktonic diatoms 
are sensitive to changes in hydrological environmental conditions, which make them 
indicators of the conditions of existence and sedimentation. Salinity, depth and transparency 
of water, the amount of dissolved biogenic elements, the type and mineral composition of the 
substrate, as well as the temperature regime, depth and activity of water circulation are the 
most important physicochemical and hydrological factors that determine the species 
composition of diatom complexes. 

Research of the distribution of microphytoplankton complexes inherent of certain 
existence conditions in the sedimentary material sampled in certain seasons and under 
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certain hydrodynamic and hydrological conditions within the observation sites made it 
possible: 

- to investigate the degree of re-sedimentation processes influence on the intensity of 
accumulation of sedimentary matter. The ratio of the content of benthic forms of 
microorganisms in the traps of the upper and lower levels became a direct indicator of the 
intensity of the re-sedimentation processes; 

- to highlight the process of suspended matter transport from deep waters (during 
upwelling). In this case, deeper or brackish forms of microalgae could be the indicators. 

- to determine the intensity of the inflow of freshened waters into the observation area 
(temporary streams during rains, river waters in certain seasons) by analyzing the presence 
of freshwater species of plankton communities near the Oceanographic platform. 

Thus, sedimentation traps can be considered an effective tool for field (marine) 
research and regime observations, with the help of which it is possible to solve a wide range 
of problems related to the processes of formation, transformation, transfer and deposition 
(accumulation) of sedimentary flows matter, as well as to study the qualitative characteristics 
of mineral and biotic components of aqueous suspension. 


OCOBEHHOCTH rJIYBMHHOLO CTPOEHMA IMIOWA JEN PACIIOJIO7KEHNA 
KOJIBLWEBbIX HW HMITAKTHbBIX CTPYKTYP 110 PESYJIBTATAM 4ACTOTHO- 
PE3OHAHCHOM OBPABOTKH CIYTHHUKOBbIX CHAMKOB 


Akumuyk H.A.1, KopuaeuH [.H.2, Anyukeeuy K.IT.4 


1Mucmumym npukAaoneix npobsem akKoONO2UU, 2eoqdu3uku u zeoxumuu, Kuee, 
yakymchuk@gmail.com, katerynaslyzka@gmail.com 
2 Mucmumym 2eogu3uku um. C.H. Cyobomuna HAH Yxpaunut, Kuee, korchagin.i.n@gmail.com 


The results of a reconnaissance survey of annular and impact structures on different 
continents of the globe are presented. Experimental studies were carried out in order to 
study the deep structure in the areas of the location of impact structures and to establish 
their genesis. In the areas where 28 circular structures in North and South America, 
Europe, Asia, Africa and Australia by frequency-resonance processing of images, the 
presence of volcanic complexes filled with salt (one), sedimentary rocks of 1-6 groups 
(one), granites (four), basalts (five), ultramafic rocks (twelve) and kimberlites (five). In 
general, six types of volcanoes were found out of 10 types established by numerous 
experimental studies. In the areas where volcanoes of ultramafic rocks are located, 
responses from potassium-magnesium salt, dead water and industrial micro-diamonds - 
lonsdaleites were recorded. Within basalt volcanoes with roots at different depths, 
responses at hydrogen frequencies are almost always recorded throughout the entire 
interval of fixation of signals from basalts. 


APPROBATION OF MOBILE DIRECT-PROSPECTING METHODS IN THE SITES OF 
SEARCHING FOR WATER-BEARING RESERVOIRS, LOCATIONS OF LAKES AND ACTIVE 
VOLCANOES 


Yakymchuk N.A., Korchagin LN, Yanushkevych K.P. 
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Bseyenve. B mpouecce npoBeseHHA alpoOalWH MOOMJIbHbIX MPAMOMOMCKOBbIX 
Me€TOJOB YaCTOTHO-pe30HAHCHOM OOpaboTKH UM AeKOAMPOBaHHA CIyTHHKOBbIX CHAMKOB U 
@oTOCcHMMKoB (AkumuyK, 2019) cyulecTBeHHOe BHUMaHHe y/leIAOCb BOMpocaM M3y4YeHHA 
OcoOeHHOCTeH rIlyOMHHOrO CTpOeHHA BYJIKAHHYECKUX KOMIVICKCOB HM KOJIbIEBbIX CTPYKTYPp B 
pa3JIM4HbIX perHoHax 3eMHOTO Wapa. MHCTpyMeHTaJIbHbIMM W3MepeHHAMU OOHapy?KeHO 
AeCATb THNOB IyYOMHHbIX KaHaJIOB (BY/IKaHOB), 3aMOJIHeEHHbIX  OCaJ{OUHbIMH, 
MeTaMopduyecKHMH UW MarMaTMYecKMMH oposfamu = (AkumuyK, 2020). KopxHu 
yCTaHOBJICHHbIX BYJIKAHHYECKMX KOMIVIEKCOB MpaKTM4eCcKH BCerffa MUKCHpy!lOTCA Ha 
rayOuHax 996 KM, 723 KM, 470 KM wu 195-218 km, 95-99 km. IIpoBogusocb TakxKe 
oOcileqoBaHve y4acTKOB (volWaseH) pacioo%KeHHA KOJIbIIEBbIX CTPyKTyp C IeJIbIo 
yCTaHOBJIeHHA UX (BO3MO?%KHOrO) reHe3HCa — CTpyKTypa ABJIACTCA METeCOPHTHbIM KpaTepoM, 
WIM BYyJIKaHHYeCKOH MOcTpowkow. HekoTopble pe3ysIbTaTbI TaKOrO XapakKTepa paOoT 
mpejcTaBsieHbl B (Akumuyk, 2020; Akumuyk, 2021). 

AHaJIM3 npeAbIAyuIux vccesOBaHHh, dopmy.1mpoBaHne l1po6.J1eMbI, 
AaKTyaJIbHOCTb ee pemeHnaA. IloBosJ0oM AIA MpoBeseHHA ONOJIHUTEJIbHbIX 
9IKCHEPHMeHTaJIbHbIX MCCeEAOBaHHH Ha MWIOWaAX paciOJIOMKeHHA UMIMAKTHBIX (KOJIbLEBbIX) 
CTpyKTyp ABJIAIOTCA MHOFOUNMCIeCHHbIC MaTepHaJibl C UX OMMCaHveM. Tak, Ha caliTe (Earth 
Impact Database) MoxKHO O3HAKOMUTbCA C 3JIEKTPOHHOM 6a30M MMMaKTHbIX CTpyKTyp. B 
2020 r. ony6OsMKOBaH JBYXTOMHBIA aTac AMMaKTHbIX—CTpyKTyp, OOHapy?KeHHbIX—Ha 
pa3JIM4HbIX KOHTHHEHTaxX 3eMHOrO Wapa (Manfred Gottwald, 2020). 3HaiuTebHbIN 06beM 
MHPOpMalWU O KOJIbIEBbIX CTPyKTypax IIpHBOAMTCA B MOHOrpaduax (Macatimuc, 2016; 
Xazanoeuy-Bybg@, 2011). IpezcTaBleHbl MaTepHasbl peKOTHOCHMpOBOYHOrO OOceAOBaHHA 
C HCHOJIb30BaHHEM YaACTOTHO-pe30HAHCHbIX METOJOB OOpabOTKH CIHYTHHKOBbIX CHAMKOB HU 
@OTOCHHMKOB JIOKaJIbHbIX YUACTKOB WM WOW asen paciosox*KXeHHA AMMAKTHbIX CTPYKTYPp, 
CBefeHHA O KOTOPbIX MpefCcTaBeHbI B MOHOrpaduu (Xa3zaHoeuy-Bynog, 2011). Upu 
IIpOBeJeHHM IKCIEPHMeHTAaJIbHbIX PaOOT aKIeHT eJlasIcH Ha W3y4eHHe OcObeHHOCTeH 
rylyOMHHOrO CTpOeHHA y4acTKOB OOceyoBaHUuA. IIpoOsema UccieqOBAaHHH KOJIbI[eBbIX 
CTPyKTyp B TOM, 4TO JOCTOBeEpHO He H3BeCTHO UX MCTHHHOe MpOucxox*eHHe, K TOMY Ke IPH 
UX H3YYeHHU MCHOJIb3YIOTCA JOCTATOUHO ycTapeBluNe HM rpOMO3KHe NpHOOpbI UW MeTO,BI. 
AKTyaJIbHOCTb peleHHA MpoOOJIeMbI B TOM, 4UTO MbI lipefyiaraeM UCCeAOBaTb TaKOrO poO/bl 
CTPyKTYpbI MOOMJIbHOM MpAMONOMCKOBOH TexHOsorHed. 

@MakTH4eCKHH MaTepHall HM MeTOJOJIOrHA MCCIeAOBAHHH. IKCHepUMeHTaJIbHbIe 
McCJle{OBaHHA peKOTHOCWMpOBOYHOrTO xXapaKTepa MpOBOAATCAH C UCNOb30BaHHeM 
MaJlO3aTpaTHOM MpAMONMOMCKOBOH TeXHOJOrMv, BKIOYaOlleh MOAMMUIMpOBaHHbIle 
MeTOJbI YACTOTHO-pe3OHAHCHOH OOpabOTKH HM AeKOAMPOBaHHA CIYTHHKOBbIX CHHMKOB U 
@OTOCHUMKOB, BePTHKaJIbHOrO 3JIeEKTpOpe30HaHCHOrO 30HAMpoBaHHA (cKaHHwpoBaHnuaA) 
paspes3a WU MeTOAMKH MUHTerpasibHOHW OWeHKH MepcieKTHB HedTera30HOCHOCTH 
(PYMOHOCHOCTH) KpyMHbIxX NOMCKOBbIX OJIOKOB HU JIOKaJIbBHbIX YUaCTKOB (AkumuyK, 2019). 

OTfeJIbHbIe KOMIMOHEHTHI HCHOb3YeEMOHM TeXHOJIOrMA pa3spaboTaHbl Ha MpwHWHnax 
«BeL€CTBEHHOM»  TapaMrMbl YTeodu3svyecKHxX MUCCiefOBAaHHH, CYWJHOCTb KOTOpOH 
3aKIOUaeTCA B MOMCKe KOHKpeTHOrO (HCKOMOrO B KaKJOM OTJEJIbHOM CJly4ae) BeLeCcTBa 
(Jlegawoe, 2012). B ocHoBe pa3pa6oTaHHbIxX MeTOJOB JIexKaT OOHapyxKeHHbie HuKosou Tecaa 
B 1899 r. crosuve aeKTpHyecKHe BOJIHbI (Tecaa, 2009; Tecaa, 2010). B MoaumdUuLMpOBaHHbIx 
BepCHAX MeTOJOB YaCTOTHO-pe3OHaHCHOHM oOOpaO0TKH CIyTHHKOBbIX CHHMMKOB HU 
@MOTOCHMMKOB, a Take BePTHKaJIbHOrO 30HAMpoOBaHvA (CKaHHpoBaHHA) pa3spe3a 
UCIOJIb3y!IOTCA CylecTByloOllve Oa3bl (HaOOpbI, KOJIeEKIMU) OCasOUHbIX, MeTaMOpmuyeCKHX 
M MarMaTMyecKux nopog (http://rockrefvsegei.ru/petro/), MUHepasioB WM XAMMMYeCKMX 
3JIEMEHTOB. OCOOCHHOCTH HM BO3MO2KHOCTH HMCMOMb30BAHHbIX METOJOB, a TaKKE METO/MKa 
TIpOBeeHHA WU3MepeHHH OMMCaHbI Ooee AeTabHO B (AkumuyK, 2019; AkumuyK, 2020; 
Akumuyk 2021). 
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Tlosy4eHHble pe3ybTaTbI, HX O6cyKAeHHe. C UCNONb30BaHHeEM KOOPAMHAT AVIA 
nocylesyrouleH YaCTOTHO-pe3OHaHCHOHW OOpabOTKH NOATOTOBJIeHbI CIYTHAKOBbIe CHAMKU 
yuacTKos (miolwjafei) pacnosioxKeHHA KOJIbIIEBbIX CTpyKTyp. Bpbiio0 ucceqoBaHo 47 
KOJIbIIEBbIX CTPpyKTyp 10 BCeMy 3eMHOMy llapy. TaK, B CeeepHoti Amepuke aBTopaMu 
MccleOBaHbl CTpyKTypbl KpyKkey Kpux (puc.1), Aeketityp-Bunn, Yoono-Ocueona, Yanvic- 
Kpuk, Muscobopo, Bepcasb, Jyxenta Hoo, Cust Atinengzc, Tnosep baadd, Aun bai, 
IIpenkcsusi, Maxucou, ABak, Bbrodusgy, AmMec, Ura Batt, Kenbsun, Jlatic Pany, Mapxes, 
Hpronopt, Peg Yuur Kpuk, Cuban, Cruy Pusep, Cheppa Mayepa. 

Kpykeo Kpuk (puc. 1). pu wacroTHO-pe30HaHCHOM OOpaboTKe ClyTHHKOBOrO CHAMKa 
Ha WiowWjasqW ycTaHOBeHO HajlM4Me MarMaTHYeCcKHX Nopog 7-H (yibTpamaduyecknue) 
rpynibl 4 MeTamopduyeckux nopog 15-4 (KpucTamiMmueckHe CaHUbI) rpyn. PuKcawner 
OTKJIMKOB Ha pa3JIM4HbIxX rlyOMHax KOpeHb BYJIKaHa yJIbTpaMapuyecKHx NOpor onpeseseH 
Ha rayOuHe 723 KM. C MNoBepxHOCTH 3aPUWKCHPOBaHbl OTKJIMKH OT JIOHCAeCHIMTOB 
(TexHHYeCKHX MUKpOasIMa30B), COJIM KaJIMMHO-MarHieBou, HedTH, KOHAeHCaTa, raza U 


docdopa (yepHbIi). 





PucyHoK 1. Cmpykmypa Kpyked Kpuk, CIA. Pucynok 2. Cnpykmypa Cauyma-Mapma. 


B fOocHou Amepuke ObiIM UCCIeOBaHbI CTpyKTypbI Canta-MaprTa (puc.2) u Cao Muresb 
ne Taryn. 

Cauma-Mapma (ITusv6ysc) (puc. 2). B mpoyecce o6paboTKH ciyTHHKOBOrO CHAMKa 
onpefesieH BYJIKaH yJIbTpaMaPuyecKHx NOpos c KopHeM Ha riyOuHe 470 Km. C noBepxHOcTH 
3aPUKCHPOBaHb! OTKJIMKU OT COJIM KaJIMMHO-MarHHeBOH, JIOHCAeEMIUTa, HEPTH, KOH/eHCaTa, 
ra3a u docdopa (YepHoro). 

Crpyktyppi B Eepone: ITeuxeim (puc.3), Puc, AHucbapsByu, YeuicKkaa ry6a, bestoe o3epo, 
PoTmucTpoBckam, O6o0HCcKadN, 3eneHoralicKaad U BosTpillicKaa. 

IImetiuxetim (puc. 3). OnpefeseH rpaHHTHbIM ByJIKAaH C KOpHeM Ha riyOuHe 996 KM 
(crapbId rpaHHTHbIM ByJIKaH). C MOBepXHOCTH 3aperMCTPpHpoOBaHbl OTKJIMKU OT rpadputa, 
KOICHTa HM 300Ta. CurHabl OT HePTH WM PTYTH He MosyYeHbI. OTKIMKH OT 30/10Ta 
CBUACTEJIbCTBYIOT O HaJIMYMH Ha WOWayM oOce4OBaHHA MOJIOAOFO rTpaHUTHOYLO ByJIKaHa C 
KOpHeM Ha riyOuHe 470 kM. 





PucyHok 3. Cmpykmypa LImetinxelio. Pucynok 4, OnenéKckoe nodusmue @ A3uu. 
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TakxKe ObIIO UCcIeqOBAaHO OneHéKckoe nodHAmue e@ A3uu (puc. 4). Ha naowmaqu 
oOcileqOBaHHA ONMpesesieH KHMOePJIMTOBbIN ByJIKAH C KOPHeM Ha ryiyOuHe 723. BepxHaa 
KpOMKa KHMOepJIMTOB 3aPUKCHpOBaHa CKAHMPOBaHHeM Pa3pes3a B HHTepBasie 1009-1010 mo. 
Ha nmoBepxHocTuv 1008 M u3 BepxHeH 4aCTH pa3pe3a NOJIYYeHbI OTKJIMKH OT KPeEMHUCTHIX 
nmopoy, Mu Mepresie (csla60M MHTeEHCHBHOCTH). 3aperMcTpHpoBaHbl Tak?Ke CHTHaJIbI OT 14-4 
rpylilibl MeTamMopduyeckux nopos (rHelich!). 

CTpyKTypbl, o6clesqOBaHHble B Ad@puKe: o3epo BukTopua, bpykKkapoc, Mopoxksenr u 
cTpyKtypa Ke6upa, rye ompesesieH TpaHHTHbIM ByJIKaH C KOPHeM Ha ruiyOuHe 996 KM u 
OTKJIMKUM OT 30/10Ta CBUJCTeEJIbCTBYIOT O HaJIMYMH Ha MWoWayqu OOciesAOBaHHA MOOOTO 
T'paHUTHOTO ByJIKaHa C KOpHeM Ha rulyOuHe 470 kM. 

B Aecmpaauu uccaeOBaHbl CTpyKTypbI Akpomak, Iymenxep, Toyt IlegzazoK u Cnanzep, 
Ha mviolWjafqu oOciesqoBaHHA KOTOpOrO OlpefsesieH KHMOePJIMTOBbIA BYJIKAH C KOPHeM Ha 
rayouHe 723. C noBepxXHOCTH 3aperMCTpHpoOBaHbl OTKJINKH Ha YaCTOTAaX aJIMa30B. 

3ak04eHne. OOHapyxKeHHe Mp MpoBesWeHHU PeKOFHOCIMPOBOYHbIX MCCeOBaHHH B 
pa3JIM4HbIX perMOHaxX 3e€MHOFO Wapa MHOFOYMCJIeCHHbIX BYJIKAHHYECKHX KOMILJICKCOB, 
3alOJIHEHHbIX OCaJOUHbIMM, MeTaMOopduyecKHMH WM MarMaTHYeCKHMH TopojjamMu 
pa3IM4HOrO COCTaBa, MO}%KHO CYMTATb Ba?%KHbIM apryMeHTOM B IOJIb3y BYyJIKAHMYeCKOM 
moyemu (Bazdacapoea, 2014) popMupoBaHua BHelWHero OO/MKa MiaHeTbl 3eMJIA, a TakoKe 
MeCTOpOKAeCHHU PYAHbIX WH FOploOunX MOe3HbIX HCKOHAeMbIX—H- BOAbI. LenecoobpasHo 
MpOJOJDKUTb IKCMeEPHMeHTaJIbHble ACCIeEAOBAHHA C WebIO OpeseeHHA CKOMJICHHA KAKUX 
MOJIE3HbIX ACKOMAeMbIX QMOPMUMPyIOTCA BO BCeX YCTAHOBJICHHbIX paHee 10-TH TuNax 
ByJIKAHHYeCKHX KOMIVIeKcoB (Akumuyk, 2020). 3acnyxKuBaeT TakKoKe BHAMAHMA Tpobsema 
M3y4eHHA CBA3H TIpoweccoB pyfHOU MMHepasM3sayMu C BYJIKaAHHMYeCKHMU MOCTpOMKaMu 
pa3IM4HOrO BO3pacta. YcTAHOBJIeEHHe TaKOM CBA3H NO3BOJIMT B JaJIbHeEMMeEM UCIOIb30BaTb 
BbIABJICHHbIe 3AKOHOMEPHOCTH B KadeCTBe MOMCKOBbIX IIpH3HaKOB pyHOM MUHepasiM3alyuu 
onpeeyleHHOro THNMa. 

B WesIOM, pe3yJIbTaTbI IKCMeCPHMeHTaJIbHbIX MCCJIeOBaHHH Ha ONMCAHHbIX BBILLEe 
yuacTKax MW TWwioljayAxX MOMOMHAIOT UMetoulytoca (dopmupyemyto) O6a3y oOceAOBaHHbIX 
CTpyKTyp HM MeCTOpOKAeHHH NOsIe3HbIX MCKOMaAeMbIX B pa3JIMYHbIX PerHOHaX MUpa. 
MatepHasibl 3IKCIeEPHMeHTAaJIbHbIX HMCCeEOBAaHHH PeKOFHOCHMpOBOUHOrO HU AeTaIbHOrO 
XapaKTepa, HaKOIVJIe€HHbIe B ITOH 6a3e, NO3BOAT B fjaJIbHeEMWIeM CPOpMyJIMpOBaTb 
CTaTHCTHYeCKH OOOCHOBaHHbIe PeKOMeH/allMH MeTOAMYeCKOrO XapaKTepa JIA MOMCKOB 
TOplouwx HW pyHbIX NOJe3HbIX MCKOMAeMbIxX, a TaK?Ke OOOCHOBbIBATb U3BeCTHbIe (H 
aJIbTepHATMBHble) MOJeM POPMUMpPOBaHHA CTPyKTyp Ha 3EMHOHM MOBepXHOCTH. 
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